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New Reports Reveal 
urprising Truths 
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lA A valuable extra...the famous Raleigh coupon 
on both Raleigh Filter Kings and Filter Longs. 
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FILTER TIP 
Free Gilt Catalog, 
Wr ite Box I2, Loursville, pri 
Filter Kings, 1/ mg. tar, 1.2 mg. nicotine; Longs, 18 mg. "tar," 1.2 mg. nicotine, av 
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The search for the perfect car. 


TAA 


Loren Crites graduated from "I had a Ford Mach land I little English Lotuses the other 


the University of St. Louis, 


modified the heads a little and day. I sure would like to get 


with a degree in aircraft changed it over to Champions. my hands on one of them." 
mechanics, 4 years ago. It ran real good at the drags. 
In his not-so-spare time, he “When I got the 'Vette, I pa 


collects cars, one at a time. changed it to Champions, too. CHAMPION 
Now 25, he has owned nearly It's running real nice now. " 


25 automobiles. 


Trouble is, I drove one of those Toledo, Ohio 43601 


7 million Chevrolet owners have switched to Champion Spark Plugs. 


This has been one of them. 
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DAP vinyl-paste Spackling Compound. 
Ready-mixed for faster, easier patching 
jobs. No mess or waste. Repairs 
plaster, wood and wallboard. Dries 
white. Sands smooth. Takes paint in 
minutes. 


reach for the 
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ellac-base primer-sealer 
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Incolac Primer-Sealer by DAP. Much 
more than just an ordinary primer. 
Seals off tough stains such as creo- 
sote. Primes over "hot" plaster, varnish 
and glossy surfaces. Dries flat white. 


DAP 


DAP Ine., 

Dayton, Ohio 45401 

Subsidiary of Ziff. fuc. fixer 
TM 


products 


Also available in Canada 
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At 2000 miles, the 
detergent in your oil 
Is all washed up. 


The oil’s still good, but the 
detergent's long gone. 

You ean either change the 
oil, or add CD-2 Black Label. 

It goes after sludge, 
varnish and carbon to keep 
your engine clean. 

You can also ignore our 
advice and come back later. 

When you're ready for 
CD-2 Red Label. It’s for oil 
burners. 

No all purpose additive can 
do either job as well. 


4 | POPULAR SCIENCE 


CONSULTING EDITORS 


DR. WERNHER VON BRAUN * Space 
CMDR. Scott CARPENTER * Oceans 
SMOKEY YUNICK * Auto Mechanics 
KEN Isaacs * Design 
JACKSON HAND * Home Improvement 
RoBERT GANNON * Adventure 
PHIL McCAFFERTY * Projects 
R. J. DE CRIsTOFORO * Tools & Techniques 
RICHARD Day * Home and Shop 
BEN Kocivar * Flying 


" F j F y 
AS NA 08,2 n a ea eee BN nm MOERS a, ta at umet Para. 
r Een UET Meer on SU TL IE 


NEXT MONTH 
SUPER OIL FOR YOUR CAR 
Coming: A New Breed of 
Extra-Tough Oils 
to Protect Your Engine 
Treasure-Hunter's Guide 
to Metal Detectors 
"| Flew the World's 
Biggest Plane" 
People-at-Home 
Light Pattern Turns 
Burglars Away 


Hop Aboard the New 
Riding Mowers! 


How to Swat the Bugs 
in Your New Car 


Corian Cube Table 
You Can Build 


TO CHANGE YOUR ADDRESS 

or to enter a "peu un at 1 yr. $6, 
2 yrs. $11, or 3 yrs. $15, mail this form 
to: Robert Harlan, POPULAR SCIENCE, 
P.O. Box 2871, Boulder, Colo. 80302. 


g F 

-Are You Moving Soon? 

. If you are planning to move, 
= please notify us 6 weeks in 
— advance and we'll make 
*" sure your subscription 
= moves with you. Please use 
= this form and attach your 
|| magazine address label. 


City State Zip Code 


Moving Date 
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LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution + 417 S. Dearborn Street, Dept. 65-102, Chicago, Illinois 60605 
Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: 


ACCOUNTING 

C] Complete Accounting 
[ ] Income Tax 

[ ] CPA Training 

O Bookkeeping 


LAW COURSES 

C] Bachelor of Laws Degree 
[ ] Business Law 

[ ] Insurance Law 

O Claim Adjusting Law 

[.] Law for Police Officers 
BUSINESS MANAGEMENT 
[ ] Introduction to 


Business Management C] Complete Traffic 


fi O4D 


COMPUTER PROGRAMMING HIGH SCHOOL 
O Basic Training 
INTERIOR DECORATING 
CI Complete Training 
ART TRAINING 

TRAFFIC & TRANSPORTATION |. LL] Commercial Art 


O Oil, Water Color Painting 
[ ] Complete Training 


Management 
DRAFTING 
[] Complete Drafting RESTAURANT MANAGEMENT 
C Complete Executive Training Mr., 
REAL ESTATE Mrs..... 
[ ] Complete Real Estate LANGUAGE INSTRUCTION Miss 
C] Real Estate Brokerage [C] French [] Spanish 
C] Real Estate Management Address 
MUSIC INSTRUCTION 
DIESEL MECHANICS O Piano (J Guitar City & 
[ ] Basic Training Other State.... 


CAREERS FOR WOMEN 
C] Accounting 

C] Bookkeeping 

[ ] Computer Programming 
[ ] Dental Assistant 

[ ] Interior Decorating 
[ ] Real Estate 

[ ] Secretarial 

[ ] Stenotype 


C] High School Diploma 


HOTEL/MOTEL 


MANAGEMENT 
C] Hotel Executive Training 
[ ] Motel Management 


STENOTYPE 
O Machine Shorthand 


ni; PPP LaSalle Fxtentian University 


HAVE YOU SEEN THIS COUPON BEFORE? 


It has helped to start many men and women on the 


road to higher pay. Just looking at it won't get 


you anything...but putting it in the mail 


may change your whole future! 


The LaSalle coupon is one of the 
most often-seen coupons in America. 
To many of those who have already 
mailed it, it has proved a first step 
to opportunity and good fortune. 
Isn't it time that you sent it on its 
way — and set in motion a practical 
program for your own success? 


Right now, ambitious men and women in many 
walks of life are preparing for new careers with the 
help of LaSalle spare-time training. If your goals are 
bigger pay, more frequent promotion, and greater se- 
curity, you owe it to yourself to find out without delay, 
what LaSalle home study can do for you. 


LaSalle offers you many choices. Regardless of your 
previous experience, your choice of study is wide. 
LaSalle gives you modern, comprehensive instruction 
in many well-paid, fast-growing fields where there is 


a continuing demand for trained personnel. 


You learn at home; lessons come to you by mail. You 
are a class of one; you choose your own study hours, 
set your own pace. 


For more than sixty years, LaSalle has been a 
leader in home study. It has a large staff of experi- 
enced instructors. That is why your training is in 
good hands; why a LaSalle diploma is a respected 
credential. The cost of training is low. 


You should act now. The broadened opportunities 
resulting from LaSalle home study may make a big 
difference in your future. One student reports: “I 
received a $2,000 yearly increase since enrollment with 
LaSalle. My regret is that I didn’t enroll before.” 
Many letters like this come to LaSalle. Why not get 
full information right now on the field that interests 
you? Mail the coupon to LaSalle, 417 South Dearborn 
Street, Chicago, Illinois 60605. 
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GIVES YOU THE 
EDGE ON 
FILLETING 


Especially designed for filleting fish, 
handy around camp-site, great in the 
kitchen and a must on the charter boat. 
The most ideal Knife ever designed for 
fishermen. Features curved, flexible 
blade... stays razor sharp through 
long, hard use. Blade is hand-ground, 
double tapered of the finest stainless 
steel . . . holds its edge through 
repealed use, yet can 

be easily re-sharpened 

with hand-hone. 

Handle is beautifully 

grained birch with d 
German-silver fittings. EE 

Genuine leather uE 

tooled Laplander 

sheath. World's 

largest selling 

fillet Knives. 


Trout 'N Panfish® 
4 inch blade 
Learn to Fillet — new book 
tells how. 1971. Normark 


Catalog of fine products 
included Z5¢. 


Fish 'N Fillet® 


1710 East 78th Street, Minneapolis, Minnesota 55423 
IN CANADA, Normark Ltd., P.O. Box 1106, Winnipeg, Man. 
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PS Readers 
Talk Back 


Where you voice your A 
views...andthe editors —— 


do the listening ^ 


To lube or not to lube 


One of my pet peeves is the hokum 
Detroit puts out on auto lubrication. 
Richard Day’s “A Home Auto-Lube 
Center” [Feb.] perpetuates these fraud- 


ertheless, it cannot help but inspire a p. 


few mindless heroes to tear across once * 


inviolate countryside as thoughtlessly 
as their on-pavement counterparts now 
burn rubber at stoplights. You owe it to 
all of us, whether we know it or not, to 


ulent statements. He says about trans- help promote more responsible and spir- + 
missions and differentials "most cars use — itually challenging outdoor sport. | 
the same gear lube for life—usually if ALAN M. CROSSLEY. Waterford, Conn.  .. 
no drain is provided, no lube change is Ps 
called for." A cure worse than the disease? 

This is utter nonsense. All gears wear Have the ingenious librarians in En- s 
and gradually contaminate the lubricant gland counted the cost of their antitheft a 


with ground-up metal and other impuri- invention [What's New, Dec.] in terms ^ 
ties. If these are not ' of possible civil damage suits, or even i 
removed, they cause al di, conceivably murder charges? | 
premature wear in — Many of us carry cassette recordings, .. 
the gearboxes, and in Z magnetic parking cards, computer ac- * 
many cars, the rear SS cess cards, watches, and other electronic 
bearings. If anyone devices that depend on preservation el 
wants to find out just of a magnetized or demagnetized state. ~ 
how much metal is They are susceptible to damage by - 


ground off the gears, 
let him install a 
magnetic drain plug. f4 
Then take a look at 
the metal particles 
sticking to it after 
six months. 

ARTHUR KEIM, Colfax, Wash. 


... If Day’s instructions are followed, 
a great many people will save money on 
auto upkeep, but far more important— 
they will be getting a complete lube job. 


strong ambient fields or field gradients. 
Ruining these records or devices could 
be costly for library convenience in stop- 
ping book thefts. 

And what about a visitor with a heart 
pacemaker who could die as a result of 
being degaussed? Most pacemaker wear- 
ers would pass without damage. a few 
would experience a temporarily stopped 
heart, a tiny minority might have per- 
manent heart stoppage. We must watch 
for and evaluate these dangerous side 
effects that make some of our newest 


But there's one point I disagree with. electronic toys dangerous to life and ,* 
Oiling the throttle linkage will only help health. 
collect dust and dirt, and possibly cause Orro H. ScuMiTT, Minneapolis... 
the accelerator to stick. The only lube id 
I would recommend for these parts Solution to speed mail 
would be the silicone sprays sold in In *How Science Will Speed Your 1 
aerosol cans. ees , ; Mail" [Mar.], you omitted a cheaper 
C. R. CHILCOTE, Cincinnati, Ohio and sensible alternative—raise the rates „s 
PATAN 7 
ATVs—an ecology hazard? e | 
I viewed your cover and "New Wheels y, bry 7 
For the Wild Country" [Mar.] with just mm / / 
a little touch of sadness. I was wonder- | ES à 
ing if the cover photo might have been P CONJ = 
taken at a small, beautiful lake high in vA / j “Wide 
the Sierras that I used to have to hike / a BOSS A 
for several hours to reach. My hope is a | x 
that there will be enough “outdoorsmen” 
to get together and demand to keep such " 
aani tos the LA ee E without on junk mail. It's unsolicited, sent at a 
Ron ACCORNERO. Santa Cruz. Calif. low rate, and helps fill our wastebaskets a 
‘ : —and eventually pollutes the air. But 
... I'm disappointed by your unbal- that is too simple for our government. 
anced enthusiasm. Are we so unimagi- Louis J. WEBER, Englewood, Fla. ~ 
native that it takes ever-increasing num- ' . . 
bers of motors and wheels to sustain our Goes a little deeper in veneering 
interest in the outdoors? We face the “The New Art of Veneering" [Feb.] r 


needless environmental hazards of more 
noise, more gasoline, and denser human 
presence. 

I pray that the ATV will be just an 
extravagant convenience for most. Nev- 


was very instructive. But I use a little 
different method. I begin with a check- 
erboard at center and work out on a 
3/16-in. base. I cut each piece and fit 
it in with contact glue. Instead of using 


Does your camper wallow, 

wobble, bounce or bottom? 
Maybe it's trying to tell you 

something about the tires. 


If you've added exfra weight to the normal loads you carry — a camper, 
for instance, your pickup camper will tell you by the way it acts. 

When that happens, head for an expert fast. Your Firestone Dealer or 
Store. (There are thousands across the country.) gm 

Let this Firestone expert analyze your axle 
loading and suggest the camper tire that is right 
for you — in type and size and load range. 

For example, he may recommend the new 
Transport Wide Oval 500 Truck tire. It's wider, 
grips the road better, and gives you up to 50% 
more mileage under normal use than the tire it 
replaces in our line. All this, plus Firestone's 
famous Triple-Strength Construction: the way New truck tire for campers — 
we reinforce sidewalls, bond tread to body, and Firestone Transport 500 Wide Oval. 


insulate every nylon cord. V M COME dEM ; 
one 


For a free load analysis, see your Firestone 
when it comes to tires. '" The mileage specialist. 


Dealer or Store. Because you want to be sure 
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Days like this in A Man's 
Place sharpen your enjoyment 
of the easy taste and the 
great outdoor aroma of 
Field & Stream tobacco. 


Ex eom 
rr o 


DTI + 
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a block to set my pieces, I use a rubber 
roller like that used by mechanics to 
roll down sink covers [countertop ve- 
neering]. This removes any bubbles 
that might be under the veneer. 
CLARENCE B. WEAVER, Holiday, Fla. 


Silicone pitfall 

I do not entirely agree with your 
suggestion about spraying lug bolts 
with silicone lubricant [Taking Care of 
Your Car, Feb.]. In the aircraft indus- 
try, this would fall in the "wet-torque" 
category. You should have noted that 
with bolts lubricated, the applied torque 
is much lower than with dry bolts. 
Torquing lug bolts that have been lubri- 
cated to the original dry-torque value 
could be expensive should you shear a 
lug, since the lug bolts would actually 
be torqued to a much higher value from 
the effects of the lubricant. 


RicHARD W. CARLSON, New York City | 


Builds his canoe in mahogany 


Here's a canoe I recently completed, 
using plans you ran back in March 1967. 


4 à: 
"ER ox cS | 
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I used mahogany instead of redwood. 
The only oak in the boat is used for 
the hull and center thwart. The gun- 
wales, breast plates, and other thwart 
are mahogany to reduce weight. There 
are no seats for the same reason. I built 
it alone, but instead of a few weekends. 
it took me about three-quarters of a 
year. 

B. P. CHAMBERLAIN, S. Houston, Tex. 
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Switching on an argument 


I'd like to elaborate on Alden Palmer's 
suggestion [PS Readers Talk Back, 
Mar.] on wiring the headlights to the 
auto's ignition accessory switch. I think 
the headlights should be wired to func- 
tion as does the rest of the electrical 
equipment of the car—so that the lights 
can be used only when the key is in 
the switch and turned to "accessories" 
or "on" position. 

Davip C. Lorp, Broomall. Pa. 


... Why not connect the lights to the 
buzzer that reminds you if the key is 
left in the ignition when the driver's 
door is opened? When the buzzer re- 
mained on after removing the keys. 
you'd know the lights were still on. 

HangoLp D. Mounm, Gahanna, Ohio 


... Your answer to Palmer's question 
was a non sequitur. The answer is that 
the ignition switch presently in use in 
cars isn't husky enough to carry the 
added current. The headlamp switch 
could have the accessory stud as its sup- 
ply, and the switch would still function 
to turn off the lamps manually. 

It can be safely done by using a re- 
lay whose contacts are inserted in the 
line from the batterv to the headlamp 


switch, and whose very small actuation 
current is taken from the accessory stud. 
This would allow the headlamps to be 
on only when the ignition switch is on. 
And they would be off when the ignition 
switch is off, or when the headlamp 
switch is off (just like the radio). 

JOHN B. Doak. Silver Spring, Md. 


Easy—don't carry freight 
I was wondering what would happen 
with the “Safety Belt You Can't Ig- 
nore" [Mar., p. 61] if you put a heavy 
box on the back seat. Would you have 
to buckle it in? 
H. J. BECHTOLD, Sarasota, Fla. 


If it weighed more than 50 pounds, 
you would have to buckle the safety 
belt—you can't work around it. 


Tip-off on the soft life 
In "New Gear Makes the Simple Life 
Simpler" [Mar.], you say the best thing 
to put under your sleeping bag is a good 
air mattress. This is fine if you con- 
stantly enjoy blowing the thing up after 
a long hike, or carrying a very large 
assortment of patches to cover the holes. 
A better way is to use a foam mattress, 
which will never go flat. 
STEVEN Buck. Casper, Wyo. 


Alarm crosses the ocean 

That door-wedge alarm in What's 
New in Home Improvement [Mar.] is 
sold in Britain—not too much help to 
me. 


A. H. OGLE, Mankato, Minn. 


Agreed. Happily, it's now imported 
for mail-order here: $5.95 ppd., Kings 
International, 5821 Ivanhoe Rd.. Oak- 
land, Calif. 94618. 


Parts problem 


There was an error in your parts list 
for the "Home Security System" [Jan.]. 
The S6 should be a DPST toggle switch 
(not an SPDT). 

Louis ONIGA JR., Pittsburgh, Pa. 


Right you are. We should also men- 
tion that the GE D28C1 transistor has 
now been changed to GE D40C1. 


VW and the U.S. compacts 


You say the ‘71 compacts are “rela- 
tively inexpensive to buy and own" 
[Norbye/Dunne Report, Feb.]. Prices 
as tested—$2,584 to $2,760—do not ap- 
pear to me to be relatively inexpensive. 
Average fuel mileage listed was 14.02 to 
15.50 mpg. Certainly this does not make 
for inexpensive running. When will U.S. 
auto makers learn that to compete with 
imports they must compete on operating 
costs as well? I. for one, will stick to 
my VW. 

R. BisHop, Piscataway, N.J. 


... I ve encountered a serious degrada- 
tion of service at several VW agencies— 
and a saddening lack of concern on the 
part of the VW hierarchy. It's back to 
GM for me. 

LT. D. B. RusuiNc, USN 


Want to get something off your chest? 
Write "Readers Talk Back," 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017. 
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WHAT’S HOLDING YOU 


Think of doing something to “better yourself” 
now! 

Make more money. Win respect and promo- 
tions. Enjoy your work. 

But maybe you've been thinking about it—for 
too long. Don't just go on thinking . . . and thinking 
... While the raises and promotions keep going to 
the other guy. Every day you wait costs you money 
—according to a recent survey the average ICS 
graduate is making $1200 more a year within a 
year of graduation—and many do far better. 

Every day you wait is another opportunity lost. 
The opportunity is here—on this page—now. Read 
the attached booklet. ICS has been successfully 
training people to move up in the world, for over 
80 years. ICS can help you. 


ICS is America's most successful teacher. It 
teaches skills, and teaches success. It can teach 
you success. In any of 266 programs for a brighter, 
better-paying future. 

You've nothing to gain by waiting. You've 
everything to gain by sending the coupon today 
for free information. 

You'll get the famous ICS “Success Kit," 
which includes: a catalog, a lesson “sampler” 
which shows you what it's like to study at ICS; 
and a very helpful booklet called “How To Suc- 
ceed.” All free. 

If you've been just thinking, cut it out —send 
the envelope today—and really start something 
toward a better tomorrow. 


DOWN? 


(VETERANS! APPROVED FOR TUITION REFUND!) 


Cut along this line, fold and tape—mail as envelope. 
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Division of Intext 


Without cost or obligation, send me the Success Kit for the course checked. 


ACCOUNTING 

O Accounting (U.S. or Can.) 
C General Accounting 

LJ] Public Accounting 
ARCHITECTURE and 
BUILDING TRADES 

Li Air Conditioning 

Li Air Conditioning Maint. 
[L] Architecture 

O Arch. Drawing & Design 
[] Building Contractor 

C) Carpenter-Builder 


O Heating and Air Conditioning 


with Drawing 


O House Planning, Int. Design 


O Plumbing-Heating 

Li Reading Arch. Blueprints 

[J Refrigeration & Air Cond. 

ART and DESIGN 

L: Commercial Art 

i! Commercial Cartooning 

[i Interior Decorating 

CI Sign Painting & Design 

: | Sketching & Painting 

AUTOMOTIVE 

o Auto Body Rebuilding 
& Refinishing 

11 Auto Mechanic-Techn. 

(1 Diesel-Gas-Motor 
Vehicle Engines 

tj Auto. Electrical Techn. 

O Engine Tune-Up 

C] Transmission Specialist 

BUSINESS 

L] Advertising 

[| Basic Management 

. | Advanced Management 

w Business Administration 


Name 


L] Industrial Psychology 
O Managing a Small Store 
L] Purchasing Agent 

L] Traffic Management 


BUSINESS: SALES 

L| Heal Estate Sales 

[] Sales & Sales Mgmt. 

CHEMICAL 

[Ci Chemical Engineering 

[] Chem, Lab Technician 

[| General Chemistry 

[.] Plastics Technician 

CIVIL ENGINEERING 

Li Civil Engineering 

L Sewer Plant Operator 

O Surveying & Mapping 

COMFUTERS 

L.] Fundamentals of 
Computer Programming 

L COBOL Programming 

ıı Fortran Programming 

[| Programming for Digital 
Computers 

.; Programming the 360 

.] Programming the 1401 

DRAFTING 

[| Aircraft Drafting 

.] Architectural Drafting 

cl Blueprint Reading 

1- Drafting Technology 

L] Electrical and Electronic 

C] Mechanical O Structural 


ELECTRICAL 

-F Electrical Engineering 
.] Appliance Servicing 
it Elec. Eng. Technician 
LJ Industrial Electrician 


(Indicate Mr., Miss or Mrs.) 


Home Address 
City 
Occupation 
Employed by 


State 


| Working hours 


L1 Industrial Maint. Elect. 
LI Motor Repairman 

LÀ] Practical Electrician 
L] Practical Lineman 


HIGH SCHOOL 

O High School Business 

O High School General 

L] High School Math. 

O High School Secretarial 

O High School Vocational 

O College Preparatory 

Li Preparatory Course for 
H.S. Equivalency Test 

MACH. SHOP PRACTICE 

[] Machine Shop Practice 

[1 Maintenance Mechanic 

[] Reading Shop Prints 

[1 Welding, Gas & Elec. 

MECHANICAL 

i) Aircraft Mechanic 

.] Power Plant Engineering 

.] Quality Control 

TV-RADIO-ELECTRONICS 

[; Cable TV Installer 

Ll Electronics Fundamentals 

{| Electronic Technician 

i! General Electronics 

LJ Indust. Electronics Tech. 

O Radio Telephone License 

O Solid State Electronics 

C] Telephony 

L] TV and Radio Servicing 

WRITING and ENGLISH 

[] English and Writing 

L] Free-Lance Writing 

L] Reading Improvement 


Other (tell us) 


Age 
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AM. to__ P.M. 


C]! am a veteran. Tell me how | qualify for tuition refund under the G.I. Bill. 
(Residents of Canada should affix postage and mail to Scranton, Pa. Further service handled through 


ICS Canadian Ltd.) 
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We ran Atlas Plycron 2 plus 2 tires 
over a 50-ft. bed of jagged rocks, again and 
again, without a single failure. 


Rupture a tire and you could lose thousands of 
miles of tread life. Or worse. 
To help prevent rupture, you need strong tires. 


Like Atlas Plycron 2 plus 2 fiberglass belted tires. 


They're built with two tough fiberglass belts 


bonded onto a Vicron polyester cord body. These fiber- 


glass belts, placed under the tread, help keep sharp 
objects from penetrating the tire carcass. Also give you 


rupture protection where it's needed most. 

Atlas Plycron 2 plus 2 tires survive one of the in- 
dustry's most demanding testing programs. À program 
which includes 54 probing lab tests and a hard run with 
an independent test fleet. 

On the fleet, they're run for thousands of miles. 
Over all kinds of roads. Which helps assure you'll get 
the mileage that's built into every tire. 


r5 


So you'll feel better prepared | 
to meet unavoidable hazards and still get 
thousands and thousands of miles. 


The Atlas Plycron 2 plus2.Youcangetasetatany FIBERGLASS BELTED SE. { 


of the 50,000 leading service stations that carry Atlas | | 
tires, batteries and accessories. 

And remember, all our products are built with the = ! YA 
strength of Atlas. PLYCRON 2 plus 2' 


Plyerran Micron, Ben U 5. Pot GH 
"Trade sork | Atlas Sap y Compary 


Trndemarki 


Yov're miles ahead riding on the strength of Atlas. 
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Recreation 
Roundup 


... ON the go with PS 


By HERBERT SHULDINER 


The RV/environment hassle 


It was probably inevitable; the big 
boom in off-road vehicles has spurred a 
reverse boomlet. Critics in growing 
numbers have been teeing off on trail 
bikes, all-terrain rigs, dune buggies, 
snowmobiles, and other off-road vehicles, 
alleging that they cause “a host of en- 
vironmental problems.” 

Critics are asking especially whether 
the fun enjoyed by a relatively small 
number of off-road-vehicle users is 
worth the damage they cause to the en- 
vironment. One recent blast, “The Of- 
Road Vehicle and Environmental Qual- 
ity,” a pamphlet written by Malcolm F. 
Baldwin of the Conservation Founda- 
tion, takes the stand that it’s not. Bald- 
win says that, if allowed at all, off-road 
vehicles should be severely curbed. 

Baldwin claims that off-road vehicles 
have “impaired natural values and tra- 
ditional recreation pursuits. Their use 
has frequently been associated with ex- 
cessive noise, harassed wildlife, injured 
and destroyed vegetation, trail and 
stream-bank erosion, and litter." 

His criticism "concentrates on the 
snowmobile because it has become a 
sudden, ubiquitous recreation feature on 
which useful information is generally 
available." Surprisingly, though, Bald- 
wins own documentation admits that 
"ecological hazards of the snowmobile 
are particularly difficult to document." 

Is he right in his indictment? We 
talked recently to some state officials in 
charge of snowmobile regulation in the 
northeast, and found that some shared 
concern about the situation. But unlike 
Baldwin, the officials we interviewed be- 
lieve that off-road vehicles are a fact of 
life and can be regulated. 

They also indicated that the alleged 
harassment of wildlife and the environ- 
mental damage is not nearly so exten- 
sive as some critics contend. Nor do 
they blame the vehicles entirely. It's 
mainly the rotten apple in the barrel— 
the occasional irresponsible off-road ve- 
hicle driver—that causes most of the 
trouble, they say. 

It's a shame that a relatively few peo- 
ple can make things hot for the majority 
of off-road-vehicle owners. By and 
large, the owners are respectful of both 
the environment and their neighbors, 
these state officials told me. 

Let’s crack down on the real culprits, 
but continue research to pin down en- 
vironmental effects of off-road vehicles 
so that a sensible code can be worked 
out for the control of these machines. 
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Four-wheel-drive mini-jeep converts to a snowmobile 

Here's a fun vehicle that's designed to be at home in sand and snow. With wheels, 
it's a four-wheel-drive mini-jeep capable of racing over sand dunes at 35 mph. When 
snow falls, off come the wheels, on go tracks or skis—and you have a unique snow- 
mobile. Called the “Torker,” it was invented by Gordon Fisher of Oakville, Ont., 
designer of the AMF Surtrek, an articulated ATV. The Torker is still under de- 
velopment, but Fisher hopes soon to market it—for about $1,000. 


Watch for a new National Park 


\ WIS. 
v i MINN. S 


If you make your vacation plans really 
far ahead. you might consider a trip to 
Voyageurs National Park on the Minne- 
sota-Canadian border-in 1977. That’s 
when this new playground will come into 
being. The Department of Interior ex- 
pects 114 million nature lovers and out- 
doorsmen to visit it that year. The new 
park should be a boatman's delight be- 
cause three big lakes will be the primary 
means of travel within its boundaries. 
Its size: about 40 miles in length and 
from three to 15 miles wide. The main 
road in will be U.S. 53 between Interna- 
tional Falls and Virginia, Minn. 


For pickup campers—a unique safety axle that raises and lowers 


Have truck troubles in the rough? 
Here's a retractable safety axle that pro- 
vides a full ton of overload capacity for 
15- or 934-ton pickups-a third axle. 
Made by Midwest Products (P.O. Box 
7491, Tulsa, Okla.), it comes with hy- 


Feeling the lure of the wild? 


Backpacking, walking, horseback, and 
snowshoe trips highlight the 1971 Wil- 
derness Society's "A Way to Wilder- 
ness" program for this year. There are 
also canoeing and float trips for water 
lovers. Trips lasting seven to 12 days 
are open to nonmembers of the society, 
also. You can get a complete schedule 
and prices from the society at 5850 East 
Jewell Ave., Denver, Col. 80222. 


Anti-sway control for trailers 

You'll be seeing a new automatic 
antisway system on the 1971 Holiday 
Rambler travel-trailer line. It's designed 
to automatically control any sway 
caused by winds, suction from passing 
buses and trucks, or quick lane. changes. 

The system employs a sensor, on the 
rear of the trailer, which detects the de- 
gree of sway and relays the information 
to a "command module" in the front of 
the trailer. The module applies the 
trailer brakes, braking with just the right 
force to correct the sway. Braking the 
trailer without touching the brakes of 
the towing vehicle corrects the sway 
and aligns the two vehicles. 


draulic, electric, or manual crank. It 
can be raised or lowered even when your 
truck is loaded, and should make life 
easier when you're traveling in rough 
country where "high centering" of the 
rear wheels might occur. 
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When you ask for Pennzoil... 
its hard to know when to stop. 


Some people think Pennzoil makes ! QUART LIQUID so you know it's the finest of its 
lubricants just for cars. Hardly. There's So - kind, outstanding for protection under 
a complete family of Pennzoil lubricants for just all conditions. If you're someone on the move and 
about everything that moves—cars...boats... you've got machinery to protect, ask for Pennzoil 
planes. Every product bears the name Pennzoil, lubricants. Before you start your engine. 


New Ideas 
from the 
Inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Tent trailer launches boat. Suspended from the roof of this recently patented 
trailer, a slide-out rail would reach far back to simplify boat launching or lifting. 
When traveling or for out-of-season storage, the boat would rest on blocks. For 
launching—or for hull-repair work—it would be hung from slings. With the boat 


Knife probes or carves meat. You 
could broil your steaks (or cook 
other meat) just the way you want 
it with the help of this double- 
tipped slicer. Pressing a handle 
lever would spread the pivoted 
halves of the tip so you could see 
whether the center of the cut was 
done well enough for your taste. 


launched, the enclosed trailer could double as a camp tent. 


Pill wrapper serves as cup. Foil- 
wrapped single doses of headache 
pills or cold tablets would bring fast 
relief anywhere there's water if they 
came in a laminated foil and plastic 
package like this. Tearing the pill 
strip off the top of the pack would 
expose a fold-open cup at the bot- 
tom, ready for service. 


File attaches to sander. Clamp a 
flexible file onto the foot of an os- 
cillating sander and you could clean 
and contour a work surface more 
rapidly, says this inventor. His 
clamp would attach directly to the 
sole plate of a sander to grip and 
bow the file—in or out—when you 
tightened up on the thumbscrews. 


Shelter protects blooms. 
Designed to ship—and 
store—in a flat, compact 
package, this knock- 
down greenhouse could 
be set up quickly (in 
a sudden frost, say) 
by snapping supporting 
rods together and drap- 
ing the frame with plas- 
tic. The roof would be 
vented to permit artifical 
heating if needed. Mid- 
section straps would 
keep the plastic from 
flapping in wind. 


The following patents have been issued on these inventions: Boat launcher— 
No. 3,448,875 to L. R. Robinson Jr,. Starkville, Miss.; ection knife—No. 
3,513,542 to C. J. Dominick, El Monte, Calij.; Pill eup—No. 3,526,317 to 
Paul Vanders, NY C; File attachment—No. 3,518,735 to T. M. Porter, Halli- 
day, N. D.; Portable greenhouse—No. 3,453,786 to R. Rebarchek, Palmer, 
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Cap alarm clips on. At- 
tached to any door or 
window, this portable 
detonating alarm would 
fire a blank cartridge or 
primer cap when a light 
pull on a trip cord trig- 
gered a cocked firing 
pin. Powered by a 
spring, rather than by 
telltale or cord-break- 
ing pressure, the alarm 
wouldn't give itself away 
until fired. A locking pin 
would permit safe re- 
moval by a homeowner. 


opies of patents may be ordered, by number, from the Commissioner oj 
, Washington, D. C. 20231, at 50 cents . To write to an inventor, 
ress him (by name and patent number) in care of the Commissioner. 


ant take hot taste: 


A 
Ü | 
Z 
0 
J 
Ó 
Y 


^ the only one with extra coolness.” 


a n 


EL 

nn ls d 
i p i k 
"D T ad m 


P 


| (O97; Brown & Williamson l 


T Y i ; ml Tn 1 hn DS. od v. 3 i Res pet my a um k A E . i E à d NUR a ELT . LN 


nicotine av. per cigarette, FTC Report Nov. 70. 


So 


King Size, 18 mg. "tar," 1.4 mg. nicotine; Long Size, 19 mg. "tar," 13 mg 


D CAPTIVE IMPORTS: 
2 PARTEST s Threat to Pinto and Vega? 


PHOTOS BY A. J. HAND Detroit’s Big Three offer some interesting 
alternatives to the domestic mini-compacts 


By JAN P. NORBYE / PS Automotive Editor and JIM DUNNE / PS Detroit Editor 


Capri’s brakes were exceptionally good. ing minimum-distance stop from 60 with 
Some rear-wheel locking was inevitable dur- cold brakes; but hot, no wheels locked. 
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on auto makers have found it 
dificult to maintain a healthy sales 
organization without a small-car line. 
Ford dealers now have the Pinto and 
Chevy dealers have the Vega [PS, 
Jan. '71], but what about the others? 
They import cars from Europe and 
Japan. Buick brings in the Opel from 
Germany, Dodge sells the Mitsubishi 
Colt from Japan, Chrysler dealers of- 
fer the British Hillman Avenger with 
a Plymouth Cricket nameplate, and 
Lincoln-Mercury dealers are outlets 

for the German-built Ford Capri. 
Opel is, of course, 100 percent 
Continued 
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Opel in high-speed lane change has little 
roll, good front/rear balance—almost neutral 
steering. Tires lacked sidebite; car tended to 
drift sideways for long distances. 


Colt in high-speed lane change was limited 
by skinny tires and rear end's tendency to 
break loose (final oversteer is problem on 
S bends). Still, speed equalled Capri's. 


Capri, best-handling car, in high-speed lane 
change: fully stable, all but roll-free due to 
unfailing sidebite of wide radial plies. Low 
center of gravity also played a part. 


Capri's modified Pinto engine adds wiring 
and hoses, making compartment messy. 
Plugs are on one side, distributor on the 
other, but are fairly easy to reach. 


4^ EM 


Em m 


New PS fuel-consumption test gives accu- 
racy to 1/1,000 mile. Car is driven at con- 
stant 45 mph while engine is fed exactly one 


owned by GM, and the company that 
makes the Hillman is an overseas sub- 
sidiary of Chrysler Corp. Ford Motor 
has full ownership of its European 
branches. In the Far East, Chrysler 
is seeking a 35-percent interest in 
Mitsubishi, but Japanese trade laws 
have not yet let the deal go through. 
In any case, all the foreign companies 
building these cars are linked to the 
American parent firms. That's why 
we call the cars captive imports. 

The Capri has been on the U.S. 
market about a year now, and is gain- 
ing popularity. The news this spring 
is the availability of a two-liter Pinto 
engine and automatic transmission, 
so we ordered our test-car Capri with 
those options. 

The Opel 1900 is a brand-new 
model sold in the home market as 
the Manta. 

The Colt has had a seven-year pro- 
duction life in Japan, with engines 
gradually increasing in size and pow- 
er, and the latest version is the first 
to be sold here. The Cricket was de- 
signed in 1966-67, and production 
for the home market began a year 
ago, but it’s a very new arrival on 
the American scene. 

These cars have a lot in common, 
but are not directly competitive. 
They're all four-seaters with front 
engines and drive via rear axles. The 
Opel and the Cricket have all-coil 
suspension, while the Ford and the 
Colt use coils at front, leaf springs 
at rear. All have front bucket seats. 
All have excellent brakes (power as- 
sist, disk front). The Opel and Capri 


Cricket's tiny engine makes the under-hood 
compartment a home mechanic's dream. 
Plugs, distributor, and oil filter can be 
reached from the same side of the car. 


my ta - 
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gallon from a special tank. Odometer (top 


of instrument panel), driven by fifth wheel, 
gives mileage readings in decimals. 


are two-door coupes. The Cricket is 
a four-door sedan. The Colt comes 
in both two- and four-door versions. 

More important, the cars differ 
fundamentally in character. We'll ex- 
plain this by examining each in turn. 

Dodge Colt—splendid performance. 
And a very lively engine. The little 
overhead-cam four has a crossflow 
hemihead for optimum breathing, 
which gives great power gains with- 
out loss in fuel economy. It’s a 
sporty sedan that invites enthusiastic 
driving, but is less forgiving on hard 
cornering than European cars. Speed 
on curves is limited by lifting of the 
inside rear wheel, and narrow, con- 
ventional tires. It deserves radials. 

The Colt is both practical and 
comfortable. Front seats recline, the 


steering column adjusts for height. 


You get, as standard, a glove box 
plus a parcel shelf, inside hood lock, 
trip odometer, high-level ventilation, 
armrests front and rear, and carpet- 
like floor covering. 

It's the noisiest of the four at low 
speeds, mainly due to the high-rev- 
ving engine. At higher speeds, the 
other cars become about as noisy. 
On rough roads, the Colt's rugged 
unit-construction body is tight and 
free of distortion, but its thin panels 
pick up resonance and vibrations. 

Workmanship seemed first-class. 
Spark plugs and distributor are easy 
to get at, but the oil filter is in near- 
impossible position below the alterna- 
tor. Trunk area is long and wide but 
lacks vertical room. 

Our test car was equipped with the 


Colt's plugs and distributor are out in open, 
but oil filter is in near-impossible position 
below alternator. Wiring and hoses do not 
block mechanic's access to service areas. 
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Why this Huffy 
works as goo 
as it looks 


c a 1 a B | Oil fill 
— Bm . MERE. a, and 
wk dip stick. 


Electric 
starter. 


co 
3-qt. | | 


gas tank. Single drive pedal controls 
throttle and clutch. 


Hood raises. 


8-hp Briggs 3 speeds forward, reverse. 
& Stratton 
or 10-hp 


Tecumseh. 


, Ammeter, starter 
switch, headlight 
switch on dash. 


Spring seat with 
shock absorber. 


n, 


Brake pedal. Floating deck follows ground 


Single lever contour. Pivots at front. 


adjusts 
cutting height 
1% to 32 
inches. 


Sealed beam 
headlights. 


LdcERI E Geared, 
' 8 automotive-type 
steering. 
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Pin hitch 


for towing 
| ^ ES EM | accessories. Austempered steel blades, 
SA OLIM UNE Differential. — 0 $8 32-inch cut. 
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The Huffy Caprice is a well-engineered riding lawn 
mower. You'll be proud to own one. Your dealer has 
other Huffy riders, rotaries, edger-trimmer, garden 
tillers. Also Huffy mini-bikes, bicycles, automotive 
service equipment. Huffy, Dayton, 
Ohio 45401. Our mowers are engi- 
neered to conform to the safety 
standards published by American 
National Standards Institute. 


Mini-bikes for active fathers and sons. 


ee TW" T3 X5" 
Pneumatic tires. 
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Cricket has gauges for fuel, oil pressure, tem- 
perature, battery charging—but they're not 
easy to read. Controls for lights, horn, wip- 
ers are oddly arranged on steering column. 


excellent remote-control four-speed 
floorshift, but a Borg-Warner three- 
speed automatic is available. 

Ford Capri—scaled-down Mustang. 
Even beyond proportions, that's not 
a bad comparison. It's a sports coupe, 
not a family car. You need only drive 
it around the block to feel that—the 
quick steering with the racing-type 
rubber-padded wheel, the robust and 
firm suspension, the perfectly flat cor- 
nering. Power is low by sports-car 


Colt íront seats have notchless recliner 
mechanism, providing driver with exact po- 
sition of his choice, and allowing passenger 
to lie at most comfortable slant. 


Opel front seats also have an infinitely vari- 


able recliner mechanism, worked by a wheel 
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Colt has easy-to-read controls and instru- 
ments; uses warning lights only for oil pres- 
sure and battery charging. Wiper/washer 
switch is built into the turn-signal stalk. 


standards, and the high weight hurts 
performance just when you need it. 

In the braking department, the 
Capri broke all records. We now 
make a minimum-distance stop from 
60 mph (without wheel locking) with 
cold brakes, before the warmup and 
fade test, to get a more complete pic- 
ture of the car's brake system. The 
Capri suffered from some rear-wheel 
locking with cold brakes. This al- 
most disappeared after warmup, and 
stopping distances were even shorter 
with hot brakes than with cool! 

Radial tires are standard, and no 
doubt played a great part in our 
brake and handling tests. However, 
steering effort is high at low speeds, 
and rear visibility is hindered by the 
low-silhouette roof line and a wide 
pilla. 'The engine is basically the 
same as the optional overhead-cam 
Pinto mill, but with different car- 
buretion and wiring and a far more 
cluttered engine compartment. Still, 
all maintenance points can be reached 
from the top without actually remov- 
ing any ancillary equipment. 
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bright, has appealingly refined appearance. 


Well-padded steering wheel, gaug 


e faces 
dominate Capri cockpit. Rocker switches 
work lights, wipers, heater fan. Horn, dim- 


mer switch are part of turn-signal stalk. 


Opel 1900—very nice and refined. 
This is a passenger car, with the ac- 
cent on comfort and convenience 
rather than on sportiness. It does not 
replace the Opel GT [PS, July '69], 
the two-seater in the family, but is an 
addition to the line. A four-door 
companion model (Ascona) is in pro- 
duction, but not yet on sale in the 
U.S. Our test car had the standard 
four-speed floorshift (a French-built 
GM three-speed automatic is op- 
tional). 

The Opel was easily the quickest 
car in the group, and had the best 
ride. It was slowest in the high-speed 
lane change and fastest in the low- 
speed slalom. 'That means the car is 
extremely nimble and maneuverable, 
but lacks handling precision at high- 
way speeds. 

Opel's overhead-cam four is quieter 
than the earlier versions, but it is 
still noisy at idle and on full-throttle 
operation. The transmission has the 
same gear whine that we've com- 
plained about in previous Opels. 

Visibility to the front is excellent 
but the small rear window makes 
blind spots in the C-post areas. Un- 
derhood accessibility is part good, 
part poor. Plugs and distributor are 
in excellent positions under the front- 
hinged hood, but the oil filter must 
be removed from below. 

Plymouth Cricket—sedate, docile. 
This sedan 1s better suited for subur- 
ban shopping than for highway trips. 
The lack of power is particularly no- 
ticeable with the optional automatic 
transmission fitted on our test car, 
less so with the four-speed floorshift. 

The little Borg-Warner three-speed 
automatic is irreverently referred to 
as a "slush pump" in the trade— with 
some justification. Its small-diam- 
eter torque converter causes a power 
loss that shows up in two ways: slow 
acceleration and fuel hunger. Be- 
cause of the small engine, noise levels 
at highway speeds are high. The en- 
gine is always laboring and seems 
strained, even in normal driving. 

The Cricket body is surprisingly 
roomy, well-finished, and practical. 


[Continued on page 24] 
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The faces and head-on silhouettes of the captive imports are shown above (from left to right): Colt, Cricket, Capri, and Opel. 


It has a vast trunk with low liftover 
(29 inches—same as Capri—against 
30.5 for Colt, 31.5 for Opel). The 
interior is bright, with well-padded 
seats, armrests front and back, and 
large storage bins in the doors. It is 
fully instrumented, but the gauges 
are hard to read. Heater controls are 
simple. Cricket has a hand choke. 

Rear visibility is hindered by high 
seat backs and a strangely shaped 
C post. Forward, the view is ob- 
structed by thick A posts and vent- 
window hardware. 

The tiny engine has lots of open 
space around it. Plugs, distributor, 
and oil filter can be reached from the 
same side. 

The Cricket gets very high marks 
indeed for ride and handling, and 


How PS tests cars—and what the tests show 


Brake test shows a car's ability to stop 
from 60 mph without wheel locking. 
Test is first made with cool brakes, then 
repeated after 10 warmup stops from 
60 at one-minute intervals with 0.5g 
deceleration. First test shows braking 
capacity, balance; the second, fade. 
Excessive pedal pressure indicates fade. 
Excessive distance indicates fade, in- 
cipient or partial locking, or combina- 
tion of both. 


Acceleration test at 0-60 mph shows 
a car's ability to reach cruising speed 
irom standstill. The 0-80 mph test 
shows its high-speed power reserve; 
25-70 mph test simulates a highway 
merging situation. Cars with automat- 
ic transmission are tested in DRIVE. 


Two lane changes in quick succes- 
sion show a car's ability to make an 
emergency maneuver at speed. Lanes 
are blocked 120 feet apart, and lane- 
change gaps are 60 feet long. Each car 
is put through test at increasing speed 
until its maximum is established. 


Low-speed emergency maneuver test 
means snaking a car as fast as possible 
through pylons 48 feet apart. In both 
handling tests, times clocked by two 
stopwatches are converted to mph. 


stopping power. It would have been 
outstanding two years ago—in this 
company it’s keeping, it’s average. 
CONCLUSIONS 

Norbye: These cars are not in the 
same class and not aimed at the same 
customer, so it’s hardly fair to try 
to choose a winner. 

Dunne: If it’s performance you're 
after, the Colt is the answer. If it's 
comfort, you'll want the Opel. 
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Norbye: And if you're looking for DIMENSIONS (inches) Colt, Ca ri 00 Cricket 
| E round clearance i i i 
a roomy small car for short distance A2 Front leg room (max.) 43.0 44.0 40.5 46.0 
driving, the Cricket will fit the bill. A3 Front head room 36.0 350. 37.9 37.0 
. "nos ear nead room ^ l. n a 
The Capri—well, if it’s more for show A5 Rear leg room (min. 34.5 35.5 33.5 37.0 
than go, it's also a fine car fora young | 46 Wheeipase d: ns Er zou 
driver to learn on, and it’s got ter- B1 Width. 614 648 643 625 
. i B2 Lengt s . . . 
— qux ONEEE d à ii 
4 Rear trac ; á 
Ee Erop lia room a i 2) Ss (x 2) 20 & 2) ae i 2) 
ear hip room 4. à 7 ; 
| i SPECIFICATIONS ps 
NOISE-LEVEL TESTS Engine type SOHC 4-in-line SOHC 4-in-line SOHC 4-in-line OVH 4-in-line 
Displacement (cc.)_ 1,597 1,992 1,897 1,498 
We measure interior noise in decibels ideali ia Lars na dee i1 v nut l 
under three sets of conditions, on Carburetion One 2.bbl One 2-bbl One 2-bbl One 1.bbl * 
three different scales. For quick read- WP T c ps 100 @ 6,000 100 @ 5,600 90 @ 5,200 70 @ 5,200 
; " : orque (gross r - 
ing of the results, we give you only _ (Ibs.-ft.). 101 @ 4,000 120 & 3,600 111 @ 3,400 83 @ 3,000 = 
the A-weighted scale, which is most Paenuaon T ipod manual SO SHUT i lng manual pumate | 
: à 5 | xle ratio .89: .67: “90: 
like human hearing in overall sound Tires B.F. Goodrich Firestone Goodyear Goodyear ; 
pickup. A decibel difference of one or Tire size 6.00-13 165 SR 13 165-13 155 SR 13 à 
two points is perceptible to a driver; Turning Hinata. 30.2 ft 34 ft. 34 ft. 31.75 ft 
five points make enormous differ i Turns, lock to loc 3.6 3.25 3.75 3.75 
p difference Brakes Power: Power: Power: Power: 4. 
—— Pure EE ae ipe 
: ga gal. .6 gal. 
Colt Capri Opel Cricket Trunk room 9.6 cu. ft. 7.2 cu, ft. 11.4 cu. ft 13.6 cu. ft. i 
- h | pale weight 2,090 Ibs. 2,185 Ibs. 2,105 Ibs 1,966 Ibs. 
m | TEST RESULTS 
iiic Acceleration a EY mpi Ax sec. ed sec. 15.1 sec 22.2 sec. 
: cceleration m ; E à k .8 
road ^ 69dbA 66dbA 65dbA 66dbA Acceleration 25-70 15.8 ser. 18.25 sec. 173 sec 30.4 4 
60 mph Braking 60-0 mph (cold) 155 ft. 10 in. 133 ft. 2 in. 134 ft. 10 in 146 ft. 10 in. 
: h Pedal pressure | 120 Ibs. — 60 Ibs. 70 Ibs. 150 Ibs. 
smoot R Braking 60-0 mph (hot) 152 ft. 6 in. 118 ft. 3 in. 129 ft. 7 in 150 ft. 8 in. 
road 76dbA 75dbA 71dbA 80dbA | Pedal pressure 128 Ibs. 150 Ibs. 115 Ibs. 160 Ibs. a 
30 mph Max. speed—lane change 60 mph 60 mph 54.5 mph 56.3 mph 
| Max. speed—slalom 27.6 mph |. 28.6 mph 29.1 mph 27.2 mph 
rough e Mui LM " 28.457 mpg 23.550 mpg 25.292 mpg 24.314 mpg 
road 82dbA 78dbA 76dbA 79dbA Price (basic) mp) $2,385 $2,195 $2,285 $1,915 
Price (as tested) $2,447 $2,505 $2,348 $2,149 


TOM McCAHILL SAYS:, 
"There's COLD CASH 


In Repairing 
| 77 


These Things! 


Each time a buddy of mine moans about the lousy 
repair job he got on his refrigerator or toaster or 
washing machine, I'm reminded of the fact that a 
good Appliance repairman is a mighty rare breed 
these days. 

This neighbor of mine had refrigerator trouble just 
last month, and needed some speedy repair service. 
After phoning half a dozen repairmen who were 
booked solid for days, he finally had to settle for a 
bum job from a guy who had no business calling 
himself an Appliance repairman. This brings me to 
an important point. No one who wants to earn 
money in Appliance repair needs to learn by trial and 
error. There’s a great, low-cost home study plan on 
the market that covers every type of Appliance re- 
pair in detail. The course was prepared by the Ap- 
pliance Division of the National Radio Institute, one 
of the biggest and best schools in the field. Thousands 
of guys like yourself have studied with NRI, and 
many of them have more than paid for the low 
tuition fee within their first couple months servicing 
Electric Appliances. 

If you want to make money (and who doesn’t) in a 
field that's crying for good talent, make certain you 
send for a free NRI catalog. Get the details on the 
well-illustrated lessons that teach you how to repair 
home, farm and commercial Appliances, and small 
gasoline engines. You'll be amazed at how little the 
training costs. And you'll even get a professional 
Appliance Tester without extra cost. 

NRI has been in the home study field since 1914, and 
they have a staff of 150 experts in Washington, D.C., 
who guide you through the course with more per- 
sonal attention than you'd find in some classrooms. 
If you're really out to learn, they can furnish a 


special course in air-conditioning and refrigeration 
repair, too. 

Even if you've never tried to put a toaster in working 
order, even if your schooling never went beyond the 
tenth grade, I’m as certain as my name is McCahill 
that you can make money in the Appliance repair 
field with the help of this NRI course. 

Do yourself a favor right now. Send off the coupon 
below and NRI will send you a free catalog. If you 
don't like the looks of this material, you can forget 
the entire deal, and you'll be out only one postage 
stamp. But remember, the Appliance repair field 
needs qualified men now. And you can qualify with 
NRI training. 


— Lene Me In LA 


P. S. NRI won't send a representative to call on 
you. They've never needed any with this great course! 


1 APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE  SEMIERBER UNDER NEW ao 601-051 i 
i OK—I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will call. | 
i Lilo —-———————————————————— ——— O E OE: MR DR RAT i 
| Address | 
City State Zip Code ij 
li Accredited Member National Home Study Council. O Check for facts on new GI Bill. i 
| — M NN NM 0M 3 2 0 à 9M 0M 3M 0 M 2 OS 20» 1 1 21 1 20 M M M 0 M 3 ë 
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"Say, Smokey—” 


A clinic on cars by America's 
most famous mechanic 


Each month in PoPuLAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: “Say, Smokey—" Popular 
Science, 355 Lexington Ave. New York, N.Y. 
10017. Questions cannot be answered by mail. 


I have a 1970 Ford Club wagon on a 
123-in. wheelbase with suspension pack- 
age "B". Ever since I bought it I have 
been plagued with front-wheel shimmy 
at speeds of 25-40 and 70-75 mph. The 
dealer and factory rep say there is 
nothing wrong and that I imagine the 
shimmy. Yet, the factory rep authorized 
replacement of an excessively worn 
right-front tire at 7,500 miles. 

I have just passed the 14,000-mile 
mark, and that one is again worn far 
more than the others, and is cupping 
like the one it replaced. I'm pretty sure 
the wheel alignment was readjusted 
when the tire was replaced. What 
could be wrong? 

AKIHARU FUKUMOTO, Milpitas. Calif. 


Your wagon is out of alignment, or 
has something loose in the suspension. 
So, loaded with vour usual load, head 
for an alignment outfit. where they real- 
ly know what they are doing. Check 
the alignment on all four wheels. Also. 
have all wheels checked for straight and 
out of round. Assuming nothing is loose, 
or broken, your tires will wear evenly if 
you cross them every 5,000 miles, and 
carry correct pressure for vour tire, 
speed. and load. 


My 1970 Buick Riviera with 8,000 
miles belches out a huge cloud of blue 
smoke every time I start it—even if it 
has been stopped only a few moments. 
I asked the service manager about this, 
and he showed me a factory bulletin that 
stated this was normal for this model. 
Also, it uses a quart of oil every 1,000 
miles—all this for $6,000. They've got to 
be kidding. What do you think? 

Lou DAVIDSON, Elyria, Ohio 


Maybe the service manager should 
have called that a BULL-etin. Blue 
smoke enough to notice is oil burning, 
and that's anything but normal. And 
certainly consumption of a quart of oil 
every thousand miles ts far from normal 
for a car so new. It’s not unusual for a 
new engine to smoke a little, but by 6.000 
it should have cured itself. 

I suspect the rings do not have control 
for one of many reasons, such as hard 
driving from the beginning. wrong-type 
oil, or the factory simply missed it when 
they assembled the engine. Other louse- 
ups could be lack of good valve-stem 
seals, leaking in the manifold gasket, or 
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improper crankcase venting. I believe a 
good diagnosis followed by an operation 
will have to take place before that smoke 
disappears. 


I've got two problems. 1) I purchased 
a 1967 Plymouth Fury III with 18,000 
miles on it. As soon as the previous 
owner bought the car, he had power 
brakes installed. They are so sensitive 
it's almost impossible to stop without 
putting a passenger through the wind- 
shield. The Chrysler agency here says 
that is normal with their cars, but after 
driving GM productions all my life I just 
can't get used to them. 

2) When I bought the car I had a set 
of Michelins put on the 14-inch wheels. 
Now the car weaves and is hard to 
handle in a brisk wind. 'The tire man 
checked the front end and advised 28 
pounds pressure but couldn't find the 
trouble. 

W. E. FARLEY JR.. Livermore, Calif. 


1) You didn't say what make or what 
size booster was put in that brake sys- 
tem. but your trouble is too much output 
for the input of pedal pressure you feel 
is normal. I sugges! either a smaller 
power unit, or line-pressure limiters 
front and rear, adjusted to what you 
feel is correct and balanced front to rear 
for safe. straight stops. 

2) The weaving in a crosswind is 
caused by roll steer. That is, as your 
car rolls from right to left in strong 
gusts, the roll of the body causes either 
—or all—of the wheels to turn a little, 
giving the car direction and a very 
spooky feeling. The fix could be heavier 
suspension-control parts such as all 
springs, shocks and sway bars; good 
alignment; no loose or worn parts; and 
maybe even more tire pressure. 


While doing a valve job on my 1964 
Buick, we discovered extensive corrosion 
of the aluminum alloy, due to a chemi- 
cal reaction with the coolant. What can 
I do to retard this? How does the new 
Chevrolet Vega with its all-aluminum 
engine combat the problem? 

C. R. McMakuHa, Berkely, Mo. 


i assume vou have the small alumi- 
num engine. Actually, you are lucky 
that a serious erosion problem hasn't 
already developed in the head and block. 
The minerals that attack aluminum vary 


in different waters, so I doubt if any 
one additive would neutralize them all. 
Soluble oils help. as do some of the new 
antifreezes. 

Your question concerning the Vega 
engine has a much different answer. One 
oj the big technical breakthroughs in the 
engine was development of an aluminum 
alloy supposedly capable of standing up 
against any chemical found in any cool- 
ant. I don't look for any problem there 
—in fact, I foresee many more alloy en- 
gines in the future. 


We recently purchased a 1970 Ram- 
bler Hornet. Mildly test-driving the 
cer, I found it oversteered dangerously 
with little or no provocation. My opin- 
ion is that the rear leaf springs are 
too stiff. Only rarely are there more 
than two persons in the car, However, 
when the car is fully loaded, the ad- 
ditional weight lessens oversteer. Would 
removing one or two of the rear leaves 
solve this problem? 

GEORGE Henry, Chattanooga, Tenn. 


You are pretty sharp, George Henry! 
I believe your idea will help. Oversteer, 
or rear-end "sliding-out," can be caused 
by the rear ties having too much spring 
in proportion to the front. Weakening 
the rear springs. and/or balancing the 
work load, could do the trick. It is real- 
ly not a job for an amateur—but you 
sound like a graduate. 


I get only 10 mpg with a new 1970 
Le Mans, two-bbl. carb, 350 C.I.D., no 
A/C, with antipollution, and only 2,800 
riles so far. Pontiac service says that 
is all I can get. Since this doesn't seem 
correct, please tell me what I can have 
checked on the car by a mechanic to 
get better mileage. 

EMIL BETCHAVER, Elmhurst, N. Y. 


Ten miles per gallon is pretty short. 
I'm certain the trouble lies either in the 
carburetor, or timing—or both. Have the 
timing checked first, but be sure it's 
checked to total advance. Then have 
the carb float level checked, and have 
tests made with the exhaust-gas analyz- 
er. I believe you will wind up with 13- 
14 mpg. That's nothing to write home 
about, but that's it. 


My 1969 Cadillac Coupe de Ville has 
standard suspension, which I want to 
beef up to make the car as nimble and 
flat-cornering as possible. I was think- 
ing of stiffer springs, antisway bars, and 
heavy duty shocks such as Koni. What 
do you recommend? 

I would like to use radial tires, such 
as Michelin X—or whatever you think 
more suitable. My last possible modi- 
fication would be to change the standard 
sealed-beam headlights for quartz-io- 
dine Cibie headlights. Are they the 
best obtainable? 

J. Ross ROBINSON. Windsor, Ont. 


You seem to have this pretty well 
figured out yourself. Heavier suspension 
is available from Cadillac. But a word 
of caution: Bring everything up evenly, 
or proportionately to the system the car 
now has, or you will build up under- 
steer or oversteer. Koni shocks will help, 


Continued 
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Believe it or not... this is 
a section of the filtering 
material that is used in 
AC Air Filters. 


These fibers, magnified 
340 times, trap the harmful 
grit and dirt particles 
that can cause upper 
cylinder wear. 

AC Air Filters trap 
particles smaller than 20 
microns (about half the 


diameter of a human hair). 


"Controlled porosity" 
makes this amazing level 
of filtration possible. 
AC’s oil-wetted filters 
hold the dirt particles on 
the surface of the fibers. 
In doing so, the particles 
collect on one another 
rather than penetrate 
or plug the pores of the 
filtering material. 
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Inside your engine 
there's a different kind of 
breathing going on... 

through the PCV (Positive 


Crankcase Ventilation) 
System. It routes hot 
blow-by gases from the 
crankcase back through 
the intake manifold to be 
burned. A plugged PCV 
valve can impair engine 
performance and 

driving economy. 

So keep the engine 
in your car breathing easy 
with a new AC Air Filter 
and PCV valve. 


MARK OF EXCELLENCE 


aC SPARK PLUG DIVISION OF GENERAL MOTORS 
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"Dandy" Way 
to Stain Wood 


Deft wood stains are now 
a packaged in a handy “Dandy 

ub, Dauber." This 2-oz. plastic 
n? | stain bottle has a felt tip 

applicator for easy wood staining. 
Perfect for small jobs, arts, crafts or 
hobbies. Select a wood tone— Walnut, Cherry, 


Be your own 
music teacher 


Learn guitar, piano, etc., 
this low-cost way 

‘Teach yourself at home 
in spare time with our 
lessons-by-mail. Cost is 
Just pennies a day. 
;. Learn to read notes, 
play sheet music. Over 
1,300,000 students since 
1898. For free booklet, 
mail this ad with your 
name, address & zip to 
U.S. School of Music, 
Studio A-155. Port 
Washington, N. Y.11050. 


A WAYS TO DOUBLE 
‘YOUR PAY 
E 


Redwood, Cranberry, Pumpkin, Avocado, 
Pagan Gold, Balboa Blue. At dealers or write 
: direct. Price $1.00 ppd. Tax Incl. No C.O.D.'s 
_ please. Deft Inc., Box 3669, Department PC, 
Torrance, California 90510. | 


HOME 
APPLIANCE DIVISION 


COLOR TV 
295 SQ. IN. 
PICTURE — 


ELECTRONICS DIVISION 


Master Course in 
Color TV Servicing 
Color TY Servicing 
Master Course in TV 

& Radio Servicing 
Practical TV & 

Radio Servicing 
Master Course in Elec- 
tronic Communications 
FCC License Course 
Master Course in 
Electronics Technology 
Industrial and Auto- 
mation Electronics 
Computer Electronics 
Basic Electronics 


9 Home Appliance Master 
Technician's Course 

* Home Appliances Servicing 
* Handyman Appliance Repair 
Up to 8 kits including new 
exciusive Circuit Trainer (except | 
in Handyman course.) 
See catalog for details, 


Ug ta 31 kits... Build your 

own color TV — Compu-Trainer 
— oscilloscope — many others. 
See catalog for details. 


Master Course in Air 
Conditioning, Refrigeration 
& Heating 

€ Air Conditioning & 

Heating 

Refrigeration 


18 kits. Leak detector, 
Hermetic analyzer, tools 
& others. See catalog 

for details. 


Master Course in Auto, 
Truck & Diesel Mechanics 


Automotive Mechanics 


Truck & Heavy Du 
Mechanics qn 


© Engine Tune-Up & Electricity 
8 kits including 4 Electronic 


BREAK AWAY from low pay and a dull job. Move ahead 


2 Test Units. See | — +i 
‘enous es Units, See catalog inan exciting career where the big-money opportunities are 
f now bigger than ever: Electronics, Mechanics, Home Appliances, 
| Veterans or Air Conditioning and Refrigeration. 


You can do it with NTS home training. NTS makes it easy to learn... because only | 
__ NTS uses the Project Method for home training. You get more professional kits to 
build actual, on-the-job equipment. So, your training is more interesting, more complete. 


— Don't waste another day. Start now. Mail the coupon, below. 
NATIONAL 


NAL CD SCHOOLS NITIONALCEZSSCHOOLS - 


4000 So. Figueroa St., Los Angeles, Cal. 90037 4000 So. Figueroa St., Los Angeles, Calif. 90037 


Accredited Member: National Home Study Council; - Please rush EREE catalog and sample lesson for 
National Association of Trade & Technical Schools — 8 division checked below. Check one only. 
8 C ELECTRONICS DIVISION (Dept. 202-051) 
CLASSROOM TRAINING AT LOS ANGELES q C AIR CONDITIONING, REFRIGERATION DIV. 
NTS occupies a city block with over a ! | | | 
million dollars in training facilities, & LJ HOME APPLIANCES DIVISION 
Check special box for details, - Nanie Age. 
i 
Send for FREE illustrated SERI. 
catalog and complete 4 City State iip 


information on the field 
ou choose. Sample 
esson included. 


28 | POPULAR SCIENCE 


- E REP ur Ie E RE EE 
gO Check for veteran training under new G.I. Bill. 
gO) Check if interested ONLY in classroom training at Los Angeles. 
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Salem Maple, Fruitwood, Modern Walnut, | 
- Mahogany or a beautiful new decorator color— | 
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"Say, Smokey—" 
[Continued| 


and Michelin X tires are fine. I believe 
B. F. Goodrich has some good radials. 
also. On the headlights. again you're on 
the right track—assuming thev are legal 
where vou live. 1 know of none better. 


My 1964 Chevrolet wagon with 327- 
cu.-in. engine and twin pipes burns oil 
at high speed or fast acceleration. 'This 
shows up as an oil smudge on my left 
rear fender. Anv suggestions? 

VERNE MCADAMS. Portland, Ore. 


The three biggest causes o[ high oil 
consumption in a car are: bad crankcase 
venting, worn or stuck rings, and valve 
leakage. So—start by cleaning the crank- 
case venting completely, including the 
PCV valve. If the trouble continues, 
next step is a compression check. If 
compression is okay, then have the heads 
pulled for an oul-ring and valve-stem 
check. You had better have Perfect Cir- 
cle valve-stiem seals installed, too. 


Im going to buy a new Ford pickup 
with the 360-cu-in. engine, though I'm 
not at all impressed with the specs. 
Even though it would sacrifice the war- 
rantv. I want more power. How? 

STEVEN E. SPELLENBERG, 
Burnt Ranch, Calif. 


Autolite Division has a whole catalog 
of goodies that are just “bolt-on” for 
that engine. I believe you could pep it 
up to 400 or more horsepower, and nol 
too expensively. But as you know. bye- 
bye warrantv—and smog control. 


If people are so mileage conscious, 
why don't they sell more 145-hp slant 
sixes, such as in my 1967 Coronet with 
automatic transmission? I can drive this 
car all day at 70 mph and average 19-20 
mpg. I have checked it nearly every 
tankful. The lowest I got was 17 mpg. 
and that was on short drives around 
town in cold winter time. Why clo peo- 
ple buy foreign cars for mileage? 

NORMAN LUEBBE, Seneca. Kans. 


Well. Norman. some people don't con- 
sider 20 mpg good mileage because thev 
are looking for 25-30. And it's no secret 
that some of these tiny foreign cars with 
baby engines go farther on a gallon oj 
[uel and are cheaper to buy. I suppose 
that foreign-car owners are willing to 
put up with much less comfort and re- 
liability, as compared to good siandard 
American manufactures, for the sake of 
some pennies saved. though I would bet 
that maintenance-wise most bugs will 
cost as much in the end. 


I have enjoyed using my 1969 Ambas- 
sador SST-390 very much. However, I 
notice the brakes 'pulsate, and other 
owners of Ambassadors complain about 
the same thing. Is there anything I can 
do to remedy this? 

R. J. CRIM. La Conner, Wash 


When brakes pulsate. 99 times out of 
a hundred it is a signal that the brake 
drums are not true. This is so, be it an 
Ambassador or a Cadillac. 
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Everybody likes it! 
Because it’s one of the four exciting new 
Arctic Cat Bikes. 
A real lightweight, starting at a trim 90 
pounds, that's as tough as the heavyweights. 
Also shiftless with automatic transmission. 
And portable with fold-down handle- 
bars so it fits into a car trunk. 


un like it. 


Quick, quiet, easy riding and dependable 
with a low price tag, too. 
So if the back trails beckon to you—no 


matter who you are—take a look at the new 


line of Arctic Cat Bikes now. 

They're engineered and built by the famous 
Aretie Cat Snowmobile people. 

That makes them especially likeable. 


MAY 1971 | 29 


Detroit Report... 


some say ai will build nis for a new small car that 
will sell for less than the Vega. But you'll see the ro- 
tating combustion engine used in all cars, big and small, 
as soon as GM gets it into production. This was confirmed 
by GM chairman James Roche, who told me that rights to the 
Wankel were not purchased with any particular size auto- 


mobile in mind. 


Would you buy a Pinto or a Vega for 
$3,000 stripped? Or a VW for $2,800? 
Thats what you'll have to pay in '75 
if predictions of top auto executives 
prove true. John Naughton, manager of 
Ford, says that safety and smog regu- 
lations for 1975 models can raise car 
prices $700 to $1,000. Chevy manager 
John DeLorean, doesn't go that far: 
says cost could run $600 to $700 per car. 
Others are talking similarly. They're 
talking through their hats. Company 
leaders will not allow prices to sky- 
rocket that far. Engineers can always 
find a way to cut costs. And you'll still 
get a small car for under $2,500 even 
with all the proposed equipment. 


GM is holding up the switch to radial tires 
—despite their proven superiority —be- 
cause of savings obtained by handling 
one type of tire. All their cars, except 
those at the lowest end, carry bias- 
belted tires. That across-the-board adop- 
tion, a couple of years back, was to 
simplify tire-supply problems. Now GM 
adamantly refuses to change to radials. 
because it will reintroduce the same 
problems. Chairman James Roche ex- 
plained to me that customers equip cars 
with any type tire they choose at the 
dealers. And “there is no chance of 
change now." But GM engineers, drool- 
ing over the newest low-profile radial 
designs, hope policy will change soon. 


Ford plans to build a new four-cylinder 
engine for its Pinto and other future 
small vehicles, at a new plant in Canada. 
Scheduled for '74 debut, it will replace 
German and British fours now used in 
Pinto, but will have the same displace- 
ment—about two liters—as the German 
four. Its design differs from the present 
engines because of newly developed 
smog-control devices used in the block. 
Most striking change: addition of an 
afterburner to the exhaust manifold for 
reburning the exhaust as it leaves the 
combustion chamber. Cast right into the 
block, it will have a separate head and 
gasket similar to the conventional com- 
bustion chamber. 


Cars of the future will be shorter—but must 
first get longer. Most experts predict 
that the full-size cars will shrink in over- 
all length, and eventually replace inter- 
mediates completely. And the shift to 
small cars like Vega and Pinto will drop 
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"We'll use it in all sizes of cars 
if it proves out," he said. 


average size even further. But before 
this happens, all cars will grow a few 
inches longer. Reason: shock-absorbing 
bumpers extending to five inches at front 
and rear. The bumpers will be installed 
on present body sizes, and it will be 
years before car bodies will be cut down 
in size. One foreign-car VIP says that 
eventually there'll be cars in mainly two 
sizes—intermediate and  subcompact. 
Larger cars, and in-betweeners will make 
up a very small part of sales. 


GM may be whistling in the dark, but its 
top execs predict a drop in the import- 
car share of American sales—from last 
years peak of 15 percent to 11 or 12 
percent this year. John DeLorean says 
Vega and Pinto will cut into foreign 
sales that much. This is in line with pre- 
dicted 400,000 sales of Pinto and Vega 
for 1971. But sales of each of the do- 
mestic minis will be closer to 350,000, 
and with the natural growth of foreign 
sales, imports may not lose any share of 
the market this year. Market analysts 
say that the Japanese cars and Chrys- 
lers Cricket and Colt will more than 
make up losses to Pinto and Vega. 


You'll see a sharp decrease in number of 
models of 1972 cars. Chrysler has al- 
ready announced the shaving off of 30 
models, mostly low-sellers like two-door 
sedans. Ford will make a similar cut. 
They plan to drop models from all lines, 
not just concentrate on the big cars. Op- 
tions will be reduced, too. Ford says 
options that are installed on less than 
five percent of cars will be dropped in 
almost every case. Look for severe cut- 
backs in these: four-speed transmissions, 
two-way power seats, reclining front 
seats, bucket seats on certain lines. 
Among model lines to be hardest hit 
by the cutback are Imperial, Mercury, 
Mustang. Cougar, Barracuda, and Chal- 
lenger. 


Buyers of Vegas and Pintos are spending 
much more on their cars than buyers 
of small imports. Chevrolet says the 
average Vega buyer spends $2,525 for 
his new car, equipped as he wants it, 
including taxes and license fees. That's 
over $400 more than the lowest price 
listed for the car. Ford figures show 
that the average Pinto buyer spends 
about $2,350. Both totals are consider- 
ably above prices paid for imported cars, 


and partly reflect one basic difference 
between U.S. and imported cars. Im- 
ports are top-line models, need no dress- 
ing up inside or out. The domestic-car 
buyer must spend extra money for ap- 
pearance options and four-speed trans- 
mission. The VW Super Beetle, which 
outsells the cheapest VW bv a 3:1 
margin costs an average $2,134. 


Japanese carmakers will be limited by 
their own government on the number of 
cars exportable to the U.S., say some 
Detroit experts. Otherwise, they could 
wipe out a good part of the U.S. auto 
business—forcing retaliation by our gov- 
ernment, probably in import quotas. 
Chevy’s John DeLorean says the Japa- 
nese hourly wage is $1.40: American 
workers are paid $7. It takes 100 man- 
hours to build a car, so the labor on a 
Japanese car is $560 less than on a com- 
parable U.S. make. Subtract about $50 
for shipping the Japanese models to the 
U.S. and the imports still enjoy a $500 
advantage per car, an enviable sum com- 
pared to the stripped Vega and Pintos 
that Detroit sells at “virtually no profit.” 
“What we need,” DeLorean quipped re- 
cently in referring to shiploads of im- 
ports crossing the Pacific, “is a fleet 
of submarines.” 


By 1975, an electronic ignition will make 
periodic tune-ups little more than a bad 
memory. Hard on the heels of Chrys- 
lers announcement [PS, Apr. '71] 
Pontiac offered a new integrated igni- 
tion system as an option on the Grand 
Prix SJ, Grand Ville, and Grand Safari 
when equipped with the 455-cu.-in. 
engine, Pontiac calls its ignition the 
"unitized" system, since it has the coil, 
distributor, electronic amplifier, and con- 
trol box all in one oversized distributor 
casing. Chrysler's electronic ignition still 
uses a separate coil and separate control 
box. Both new systems eliminate the 
need for conventional points and con- 
denser, and thus need no periodic re- 
placement of these parts. 


What happened to the muscle car? High 
insurance rates, helped by the switch to 
low-compression engines, killed it, Sure, 
you can still get a high-powered car, but 
sales of these models have dropped out 
of sight in the last 12 months. Insurance 
rates of from $500 to $1,000 a year are 
common. In some cases, you can’t buy 
insurance even at these inflated prices. 


With the new energy-absorbing bumpers, 
your 1973 car will not be damaged in 
front-end collisions of up to 10 mph, or 
rear collisions of about five mph. That’s 
equal to five- and 215-mph crashes into a 
solid barrier. Why the difference, front 
to rear? Crash studies show that chances 
are twice as great that the car will be 
struck at front than at the rear. Front- 
end damage happens in 53 percent of 
all crashes, and rear-end damage in 25 
percent. 


Detroit Editor 
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After the unveiling of his latest 
sculpture, Emile Gouche impressed 
the crowd by hand-painting his 
own cigarette. 


Now everybody will be smoking 
Emile’ S hand- T cigarettes ..almost everybody. 
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Camel Filters. 
They’ 


(But then, they don't try to be.) < 


20 mqg."tac 1.3 mg. nicotine av. per cigarette, FTC Report Nov'/0 


re not for everybody. 


ri 
£ 


mum 


161G 


“YN ‘WOJES-UO]SUIM ‘AUBCWOD o338qo| spjouAaH "HL 


Camera 


By EVERETT H. ORTNER 


Great for shooting kids, Big 
Shot catches close-up pic- 
tures of Tony Fisher (son 
of PS science editor Arthur 
Fisher, below right). Soft 
lighting effect comes trom 
| diffuser panel in front ot 


ilash. Photos are actual size. 


EDD 


jal bata 


... all it takes Is 
great color portraits 


FROM POLAROID: 
A $20 One-Purpose 


P. a lens at one end of a 
long plastic box and a range- 
finder at the other. That's 
Polaroid's new $20 Big Shot. 
Nothing moves except the 
shutter  release—and you. 
You move back and forth, 
looking through the double- 
image rangefinder until the 
two images merge (about 38 
inches away, with a couple 
inches’ leeway). That takes 
care of focusing. 

You don’t have to worry 
about adjusting lens aperture 
—it’s fixed, at f/25. Or about 
setting exposure time—it’s al- 
ways 1/60 second. Or about 
light, since you always shoot 
with a Magicube. Or about 
batteries, because Magicubes 
are fired mechanically, by a 
percussion cap [PS, Sept. 
"70]. Or about developing 
time—a built-in 60-second 
timer worries for you. 

The lens is a long one— 
220mm—for head-and-shoul- 
ders portraits. The film: Pol- 
aroid color only. Gs! 
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5 reasons to consider a 


1. SPEED. Here's 125 hcrsepower with the 
same engine specs as our Stinger racing motors, 
which have set new performance records 

in the world's outboard racing and endurance 
competitions — the APBA 

Nationals ... the - 

6 Hours of Paris... ^. = 


the 24 hours of 
Rouen, France. 


fw ~ " 


"2. POWER. 
; V-4 design means 
9»? more power from pistons to 
prop. The short, rigid crankshaft 
=, develops less torsional resonance, so 
engine vibration and friction are reduced. 
Short, straight-in fuel induction paths are 
more efficient, And the Capacitor 
Discharge ignition system is far hotter and 
more reliable than conventional systems. 


Pnew Sea-Horse 1925... 


3. QUIET. Sound technology is what's 
behind Johnson quietness. The 125's 
internally tuned exhaust system boosts power, 
but substantially reduces noise and gas 
consumption. And our patented Water-Shield 
silencing both cools and quiets. The 
exhaust very silently exits underwater 
through the prop hub. 


4. LOOKS. Our low Üprofifb3 is a bonus of our V-4 design. 
The 125 just plain looks better with today's horizon- 
hugging boat designs. 


5. PRICE. Our 125 tag is comparable to other top-of- 
the-line motors, but our price includes as standard 
equipment such features as hydraulic-electric Power 
Shifting with single-lever remote control. You'll 
also benefit from the slowest depreciation 
and highest resale value in the industry. 
In fact, you'll find that Johnson's price 
is right all the way down the line 
to our 2-hp. Just check with 
your Johnson dealer. Or write for 
free catalog: Johnson Motors, 

Waukegan, Ill. 60085, 
Dept. PS-571. 


Anson 


P. TÉIRSI-IN DEPENDABILITY Division Outboard Marine Corporation 


Airport 

"Roller Coaster" 
Gives Your Bags 
a Fast Ride 


Computer-guided cars speed luggage from 
parking lot to plane—without mistakes 


GTX system prototype, located in an old 
hangar at the Milwaukee airport, includes 


Luggage is ejected automatically at proper 
station and ends its GTX ride. From this 
point on, it is handled conventionally. 
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By E. F. LINDSLEY 
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At the check-in station, an attendant loads your bags into their 


Eug 


basic features: check-in station (upper right), 
merge lanes (lower right), discharge station 


Out at Seattle-Tacoma Internation- 
al Airport they’re building a wild new 
roller coaster. It’s not for you or your 
kids—it’s for your luggage. Called 
GTX-short for Ground Transport 
Express—it will whisk your bags from 
the parking lot, through the back 
reaches of the terminal, toward your 
plane—at speeds up to 1,000 feet per 
minute. And it will do it all by the 
shortest, fastest route—determined by 
computer. 

While GTX—designed and built by 
the Mathews Conveyer Division of 
Rex Chainbelt—is being installed, the 
engineering prototype is being tested 
in a hangar at the Milwaukee air- 
port. Unfortunately, few passengers 
will ever see GTX in action. But if 
they could, many might miss their 
flights watching it! 


own car, punches their destination on the coding console, then 
sends them on their way—for computer-guided ride to your plane. 


oe. 


(upper left), vertical-lift elevator ‘center, 
and two storage lanes (top center). 


At a parking-lot check-in island, an 
attendant tags your bags for flight, 
destination, and intermediate trans- 
fers in the usual way. He punches a 
button, and a small, bright plastic car 
rolls quietly into place and stops. 
Your baggage is quickly and comfort- 
ably plunked in the car’s V-shape bed. 
The attendant pushes several buttons 
on his encoding console, and your air- 
line, travel class, flight number, and 
destination appear in bright lights on 
the display panel. 

If you happen to be carrymg an 
anvil in one suitcase that runs the 
total baggage weight over 100 pounds, 
a light will protest. If you present the 
car with Uncle Lem’s moose-head 
hatrack wrapped in an extravagantly 
large package, red lights and a buzzer 
will warn that the dimensions exceed 

Continued 
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Motor Trend magazine has named the 
Chevy Vega its 1971 Car of the Year. 

Actually, Motor Trend magazine has 
named all four Chevy Vegas its 1971 Car of 
the Year. They say it's because of Vega's 
engineering excellence, timeliness, styling 
and overall value. Naturally, we're pretty 
happy about it. For lots of reasons. 

One is the fact that the award came from 
Motor Trend. Because the people at Motor 
Trend know cars inside and out. And after 
testing 10 nominees, they chose our little 
Vega. Shucks. 

Reason number two. This is obviously the 
year of the little car in the big automotive 
world. And while there are lots of little cars 
that could have been Car of the Year, only 
one is. Ours. 

A third reason. We've been saying for 
months now that Vega is the little car that does 
everything well. Lucky for us, lots of you took 
our word for it and bought a Vega. Our thanks. 


As for the rest of you, you not only have 
our word for it, you have Motor Trend's: “For 
the money, no other Ámerican car can deliver 
more.” 

Vega. It's a lot of little car. 


[ ] I'm interested. Please send me some literature 
on the Vega. 


[ ] I'm very interested. Please send me literature 
and contact me for a Vega test-drive. 


[] I'm so interested that I already bought a 
Vega. Please send me a Car of the Year 
sticker for my car window. 


Name 
Address .— — 
City State Zip 


Send to: Chevrolet Motor Division, Dept. 20, 
Box W, Detroit, Mi. 48202 


(Licensed drivers only, please.) 
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CHEVHOLET 


Drive roller at center spins counterclockwise against the car's 
reaction tube, driving the vehicle forward. Since roller is angled 
sharply across tracks, drive speed here is low (for cornering). 


the height-and-width pack permitted. 

Presuming all is normal and no 
warnings appear, the attendant touch- 
es the “Write” button, asking the 
computer to be certain your flight and 
destination are in order as coded. If 
all is well, the computer translates 
your baggage destination into binary 
code and magnetizes the escort mem- 
ory on the bottom of your baggage 
car with the necessary information to 
direct it to the proper airline sorting 
zone for your flight. An “Acknowl- 
edge" light tells the baggage handler 
to send the car zipping on its way. 

None of this takes as long to do as 
it does to read about; your baggage 
is loaded, coded, and rolling in sec- 
onds. Here's what you would see if 
you could ride the car: 

® Two tracks or guide rails about 
the width of a suburban sidewalk 
stretch ahead and merge with a maze 
of like tracks. ( Many of the tracks 
will be hung from the ceiling since 
floor space is at a premium. ) 

e There’s a blur of other cars and 
rails. On straight runs your car speed 
is about 1,000 feet per minute. 

® Occasionally you slow down and 
feel a chain and hook engage; then 
the car starts up a slope like the be- 
ginning of a roller-coaster ride. 
You're changing levels. 

è Sometimes you stop altogether 
and are lifted or lowered by elevator. 

e Merges appear. Your car and 
others on your track must enter an- 
other line of moving cars. Your car 
decelerates, maybe even stops, then 
moves out swiftly when a break ap- 
pears in the traffic. 

e Diversions (switches) —triangle- 
shape cams placed just outside one 
guide rail—may be triggered by the 
escort magnets on the bottom of your 
speeding car. At exactly the right in- 
stant, the reader between the rails 
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interrogates your escort memory and 
makes the decision to divert or not. 

By now, your baggage is approach- 
ing the general zone where it must 
be unloaded for transfer to the plane. 
A final interrogation will be made to 
dump the car at the right sorting 
chute. Once aligned with the proper 
chute for your flight (or with the re- 
turn carrousel, if your bags are com- 
ing from the plane), your car will 
tilt sideways—still traveling at 350 
feet per minute—and dump its load. 

From here on, it’s up to more con- 
ventional baggage-handling methods 
to load the airplane. Your GTX car 
has done its job. The escort memory 
coding is erased by a decaying AC 
field and the car literally “heads for 
the barn” or storage area. On the way, 
however, it may pass a diverting 
switch leading to an input area where 
empty cars are needed. If it does, it 
will be happy to oblige and present 
itself, schmoo-like, for another load. 

Actually, although the electrical 
wizardry is fairly complex, it’s still 
elementary enough—as computers go 
—to be reliable. The mechanical parts 
are tough enough to survive in a ce- 
ment mill, and car maintenance will 
be mostly wheel and bearing service. 

Two factors increase ruggedness 
and reliability. First, the cars have no 
internal power for either propulsion or 
coding. Secondly, they have no wir- 
ing or electrical components. Basi- 
cally, they consist of four urethane- 
tired wheels on a tubular frame that 
carries a tough, molded-plastic hop- 
per car. Urethane bumpers at the 
ends of the frame take the jolts of in- 
tercar contacts. 

What, then, zips the cars along so 
smoothly at high speeds or slows them 
down to a crawl? Spaced between the 
suide rails at calculated intervals are 
480-volt, three-phase, ?4-hp motors 


Reaction tube, ride and guide wheels are the only moving parts 
on the cars. In addition, cars have no power, no batteries, no 
wires—they' re built tor an absolute minimum of maintenance. 
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driving what look like small fly- 
wheels. These wheels engage a 42- 
inch urethane-coated reaction tube 
hung on spring-mounted bearings un- 
der each car. 

If the drive wheel is oriented at 90 
degrees to the axis of the reaction 
tube, the wheel and tube spin freely 
and the car stands still. If the drive 
wheel spins in line with the axis of 
the tube, lengthwise of the car, the 
car moves at maximum speed and the 
reaction tube does not rotate. Actual- 
ly, the motors in most cases are an- 
gled to make the reaction tubes both 
rotate and move forward. 'The angles 
depend on the car speed needed in 
different areas. 

The escort “memory” is simply a 
metal plate on the bottom of each car. 
Each memory unit plate carries 16 
1A4-in.-by-134-in. Alnico magnets that 
can be magnetized by the coder in dif- 
ferent orientations or binary-code 
"bits" to read accurately at speeds 
over 1,200 feet per minute. 

The hangups. Some old problems 
are not readily solved, even by GT X. 
GTX is an orderly system, based on 
logical calculations. It cannot, for ex- 
ample, always cope with disorderly 
passengers who change their minds 
after checking in. Since there is no 
way to locate or retrieve coded bag- 
gage en route to a given sorting area, 
until it arrives and someone picks it 
out manually, it is entirely possible 
that last-minute flight changes will re- 
sult in some foulups. 

Might a car full of baggage circle 
endlessly through the system, like the 
man caught on the Boston subway, 
while an unhappy salesman in Cleve- 
land waits minus razor and clean 
shirt in his hotel room? 'The GTX 
engineers say this can't happen. At 
least, 1t should happen much less fre- 
quently than it does now. a: 
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And we make it easy for you to 
decide which Merc. 

Thats because we engineer our 
4 hp with the same care as we do 
our 135 hp. Mercs look alike 
because they re made alike. 

All new Mercs have Thunderbolt 
ignition for swift, sure starts 
and smooth running—season after 
season 

All have Perma-Gap spark plugs 
(Merc pioneered Tungsten Center 
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There's a Merc for you. 
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electrode) which can last the life 
ofthe engine under normal operating 
conditions. 

All have full gearshift—forward, 
neutral, reverse. Shearproof pro- 
peller drive—no shearpin to snap 
and leave you powerless. One-piece 
driveshaft housing and lower unit 
housing for extra ruggedness. Small- 
bore, short-stroke engine design 
for more miles per gallon and longer 
service life. 

About all you have to do is match 
Mercury horsepower to your boat 
and how you plan to use it. Cruis- 
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, 1%, 9.8, 20, 40, 
50, 65, 80, II5, 535 hp. 
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ing, skiing, skin diving; deep-sea, 
lake or river fishing. (Or any combi- 
nation thereof. Many Merc owners 
fish with our 135 hp and ski with 
our 40 hp.) 

Your Mercury dealer will help 
you choose. 

He'll also be happy to show you 
why the things that make Mercs look 
alike are the same things that make 
Mercs the world’s most dependable 
outboards. 


OUTBOARDS 


Complete range of power: 4, 712, 9.8, 20, 40, 50, 65, 80, 115, 135 HP. 
For nearest Mercury Dealer, see the Yellow Pages under “Outboard Motors." 
Kiekhaefer Mercury/ Division of Brunswick Carp./ Fond du Lac, Wis./Canada, Ltd. / Australia Pty. Ltd. 
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Science 
Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


Auroral probe 


Do the glowing particles in the heav- 
enly light shows called auroras come 
from Earth or sun? To find out, a team 
of Sandia Laboratories scientists will 
sweep an Arctic aurora with whirling foil 
collectors borne on a brace of rockets; 
then they'll recover the foils and analyze 
the particles embedded within. If the 
procedure sounds familiar. it should. It's 
paralleled by the astronauts deployment 
of aluminum sheets on the moon to bag 
atoms from the hypersonic solar wind 
that continuously roars out of the sun. 


Or. the moon, the sheets are gathered by 
the astronauts just before their depar- 
ture for home. In Earth labs, the solar- 
wind particles are released by heating 
and identified with a mass spectrometer. 

In the Sandia project, a pair of 33- 
foot-long Nitehawk rockets will probe an 
aurora from Alaska. Tucked inside their 
nose cones will be the ultrathin alumi- 
num foil, mounted on three pie-shaped 
plastic sheets attached to a rigid hub. 
At 86 miles up, the nose cones will sepa- 
rate, freeing the plastic to unwind from 
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There is no margin for error in the design of the decelerating para- 
chute used on a pilot's ejection seat, so the Air Force is testing these 
systems in a 16-foot wind tunnel at Wright-Patterson AFB. Tests run 
through a Mach number range of 0.6 to 1.5 to simulate actual escapes. 


( Picture is inverted for clarity.) 


a shaft. The rotation of the rockets will 
spin the three disks into a flat inter- 
rupted disk 10 feet in diameter. After 
sweeping the aurora, the foils are re- 
tracted and returned to Earth for analy- 
sis by the scientists. 


Bright as an oyster 


From the Aminco Laboratory News: 
"Nuclear wastes [were] once dumped 
into one of our southern rivers in 
amounts ... considered negligible, until 
oysters growing [there] ... were found 
to glow in the dark." This drew a stern 
reaction from Frank Kerze of the Atom- 
ic Energy Commission: “They ought to 
be dandy for a light lunch.” 


Apollo mystery flashes explained? 


On every Apollo flight from 11 through 
14, the astronauts have reported seeing 
mysterious pinpoints and streaks of light 
during periods when there should have 
been only the total blackness of space. 
The flashes occurred from once in 10 
seconds to once in two minutes. Where 
did they come from? Scientists suggest- 
ed origins as varied as electric fields and 
psychic stress—even communications 
from other intelligent forms of life. 

Now the puzzle is solved, according to 
scientists at the University of California 
Lawrence Radiation Laboratory. On the 
basis of a unique set of experiments. they 
conclude that the flashes arose when cos- 
mic rav particles collided with atoms in 
the retinas of the astronauts eyes. They 
duplicated the effect by bombarding the 
eyes of human volunteers with an assort- 
ment of radiations from cyclotrons—the 
first time charged nuclear particles have 
been used to stimulate the human cen- 
tral nervous system. The California 
scientists found that both high-energy 
neutrons and helium ions (alpha parti- 
cles)—parts of primary cosmic rays— 
caused the clear flashes and streaks. 


Bubbles in bulbs 


Why is this man staring at a light 
bulb? He's a technician at Westing- 
house. and he's pondering the awful 
majesty of a mystery unraveled. Seems 
that lamp manufacturers have known 
for 50 years how to process tungsten 
so that filaments made of the metal 
wouldn't sag. as they did in early lamps 
—but they didn't know why what they 
were doing worked. Now they know. 
Researchers at Westinghouse learned 
that the process, which introduces trace 
amounts of potassium and other ele- 
menís, creates rows of regular tiny bub- 


la BM 


bles along the wire. They can be seen in 
the magnification above—actually. they 
are less than a millionth of an inch 
across. The bubbles force the growth of 
a small number of very long tungsten 
crystals, which resist sagging. Without 
the bubbles. the wire has tiny tungsten 
crystals that slide at high temperatures. 


Continued 
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is all about. And I’m not 
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CHANNELLOCK 


Gives You More In Hand Tools Including 


"Look Before You Buy" 
PATENTED FEATURES 


Cut-away view shows exclusive 
CHANNELLOCK undercut, non- 
slip design. 


Smooth working, machined 
UNDERCUT mating parts. The 
greater your grip, the greater 
the lock-action. A patented 
CHANNELLOCK exclusive, 


Remforcing flange practically 
eliminatesstress breakage. 
Another patented CHANNEL- 
LOCK exclusive. 


And here you see only two of many reasons why CHANNEL- 
LOCK. the original tongue-' n-groover, outsells them all. It's 
better designed, better made, better working. How to distinguish 
CHANNELLOCK from its imitators? Look for the CHANNELLOCK 
trade mark on the handle. Not there? Go elsewhere. You'll be 
glad you did. 

YOURS FOR THE ASKING. Qur tool-guide catalog. Write us. 


TOOLS BY 


MEADVILLE, PA. 18335 


| 
| GET 
| INTO 


ELECTRONICS 


success AA 


MAKE THE LAW 
"SERVE" YOU 


Knowing the law can be the difference be- 
tween success and failure in business. The 
Blackstone School of Law offers a program 


radar. automation, Basic & advanced nputers. 
| Enrincering Terl: nolniry and Electronic Tech- 


| proved. Start Sent., Feb. Dorms. campus, 
H.S. fraduate or equivalent, Catalog 


VALPARAISO TECHNICAL INSTITUTE 
DEPARTMENT $., VALPARAISO, IND. 46383 


of reading assignments planned to famil- j 
iarize adults with the law. 


NOT A CORRESPONDENCE COURSE | e ES 
No Formal Educational Credits Are Required | 
Schedule Your Program to Suit Your Meeds die 
Write for FREE BOOKLET, “The People vs. 1 
You." Gives complete information on the 
program. 
NO SALESMAN WILL CALL 


BLACKSTONE SCHOOL OF LAW bent. 124 


307 N. Michigan Avenue, Chicago, Illinois 60601 
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step by step at home in spare 


obligation. 
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. SWISS OR AMERICAN 


Unique, modern Sweazey System starts you 
making repairs right away. Develops m 


CHICAGO SCHOOL OF WATCHMAKING 


Dept. 451, Fox River Grove, Illinais 452071 


| Diploma awarded. Free sample lesson. No 


Science Newsfront 
[Continued] 


Remote weather buoy 


Scientists at the Naval Research Lab- 
oratory have developed a remote-con- 
trolled weather station that can be 
moored in unpatrolled stretches of the 
ocean and will transmit, when asked, 
data on wind speed and direction, air 
temperature, and barometric pressure to 
a central control station. The miniature 
weather bureau is housed in a buoy that 


can be towed anywhere in the ocean and 
then moored in place (the Navy divers 


in the photo are attaching mooring 
lines). À tensiometer monitors the forces 
in the lines and transmits an alarm if 
the moorings should give way. 


Peak year for earthquakes? 


1971 could be a critical vear for earth- 
quakes, according to Charles A. Whitten, 
a Commerce Dept. scientist. Why? This 
is the year when the polar wobble reaches 
a peak in its seven-year cycle. The earth 
wobbles slightly as it spins in space, 
and its axis of rotation shifts, gyrating 
around the geographic North Pole in a 
generally circular pattern. The maxi- 
mum range is a shift of about 72 feet 
over a 14-month period—as much as six 
inches a day. Whitten believes the wob- 
ble mav trigger major quakes, which in 
turn may amplify the wobble. And his 
observations reveal a definite correlation 
between the total energy release of earth- 
quakes and the daily movement of the 
pole. In 1950, 1957, and 1964, for exam- 
ple, great earthquakes coincided with 
peaks in the polar wobble cvcle. 


Super train to run soon 


A tracked air-cushion train with an 
advanced linear induction motor will 
link suburban Washington, D.C., with 
Dulles International Airport by May 
1972. Secretary of Transportation John 
A. Volpe announced his department 
would build the passenger system as a 
demonstration project to test merits of 
the high-speed ground transport meth- 
ods it has been considering. 

The 150-mph train will cover its 13.5- 
mile run between Dulles and McLean, 
Va.. in six minutes. Gs! 
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BRAND-NEW. By top car writers. 
pu Published by Popular Science. 


CAR OWNER'S 5-BOOK 
Mt GLOVE COMPARTMENT 
2; TAKE-ALONG LIBRARY 
v Over 650 pages 

¥ 225 illustrations 

4 Linen-finish covers 

V Leather-texture slipcase | 
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POPULAR SCIENCE BOOKS 


Address 


City 


Fill in and mail coupon to order your 


CAR OWNER'S TAKE-ALONG LIBRARY 


P O. Box 226, Manhasset, N. Y. 11030 


Please rush my CAR OWNER'S TAKE-ALONG LIBRARY 
postpaid. | enclose $5.95 in full payment. 


ONLY $595 
FOR 5 BOOKS 
WITH SLIPCASE 


FÜR 


WHEN YOUR CAR STALLS 
OR WON'T START... 


WHAT TO DO WHEN YOUR CAR WON'T 
RUN by Paul Weissler. How to check ob- 
vious and then less obvious things, How to 
discover where the trouble is yourself—even if 
you have no mechanical knowledge. Trouble- 
shooting tests. Also easy preventive mainte- 


nance, 


WHEN YOU GO OUT TO BUY SERVICES, PARTS, A NEW OR USED 
CAR, SIT IN THE CAR FOR A FEW MINUTES AND CHECK THROUGH 
THESE BOOKS TO MAKE SURE YOU GET YOUR MONEY'S WORTH. 


4 Fully indexed 


Mote: Especially if your wife is frequently 
out in the car alone or with the children, you 
need these books in your glove compartment, 


a BÉ . 
Money back in 10 days if not completely satisfied 
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WHEN YOU'RE STUCK IN MUD, 
SNOW, WATER, SAND... 


WHAT TO DO WHEN YOUR | CAR GETS 
STUCK by Herbert R. Pfister. All the ideas 
in this book really work—and you get scores of 
them. How to use your ingenuity and whatever 
materials you have or can find on the scene to 
get unstuck in all kinds of situations without 
getting help. 


HOW TO BUY SERVICES AND PARTS 
FOR YOUR CAR by Paul Weissler. Exact 
information on where to go for different 
types of repairs to get the best service and 
the most for your dollar. Tips on buying 
individual parts. Pros and cons of buying 


HOW TO BUY A NEW OR. USED CAR 
by Alexander Markovich. How to deter- 
mine what car is best for your needs and 
where to get it. Best time of year to buy a 
car, how to deal with salesmen, how to pick 
a reliable dealer. How to tell a cream puff 
from a lemon. How to check out a used 


new, rebuilt or used engines, transmissions, 
carburetors s x 


and more. 


car. How not to get stuck. 


And—the fifth book in this take-along library brings you... 
THE LATEST SAFE-DRIVING TIPS FROM RACE DRIVERS AND 
TRAFFIC AND AUTOMOTIVE EXPERTS 


HOW TO DRIVE TO PREVENT ACCIDENTS by 
Neil Soderstrom and E. D. Fales, Jr. Driving has 
changed — new cars, high speed expressways, more 
cars on the road. Our knowledge of what happens to 
cars has changed, too. On a wet road, for example: 
Until recently nobody knew that in heavy rain or 


slush your front wheels actually leave the road—your 
car hydroplanes. You learn how to cope with this, 
handle skids, drive on expressways, at high speeds, at 
night, on long trips, much more. Plus—many valuable 
driving tips from race drivers. And—what to do in an 
accident. 
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FREE! 1971 
New York State 
Travel Guide. 


Be he bb 


LAGE Vacationiands | 
PEN , New York State | 


k 


Full of -— places to go 
and things to do in: 


New York City 
Long island 
Hudson Valley 
The Catskills 
Capital District — 
Saratoga Area 
Adirondack — 
Champlain Area 


1000 Islands — 
St. Lawrence 


Central Area 
Finger Lakes 
Southwest Gateway 
Niagara Frontier 


Mail coupon today! 

| New York State Dept. of Commerce 
| 'Vacationlands'' 
| PO Box 490-218 
i Latham, N.Y. 12110 
j Gentlemen: Please send free, 96-page, 
| full-color" ‘Vacationlands" guide, 

listing attractions, visiting hours, 
| admission fees (if any), etc. 
| 
| 
| 
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THE SKILLFUL DRIVER 
If You Lose a Wheel... 


You're cruising along a highway at 55 mph, through 
easy curves, with little traffic, when suddenly your right 
front wheel comes off and rolls out on the shoulder. What 
can you do? If you're headed down a straightaway, try 
to keep it on a straight course before you touch the 
brakes. You'll be lucky if the car keeps its balance on 
three wheels. If you have plenty of space, use the park- 
ing brake to stop—that way you avoid locking the naked 
drum and skidding it along the roadway, which will ruin 
it. If you must stop quickly, brake gently. If you feel 
the car going out of control, get off the brake while turn- 
ing slightly to retain balance, and try again. If you're 
in a curve when the wheel comes off, straighten out the 
car as much as you can; that can help balance it. If it's 
a rear wheel that comes off, your situation is easier: You 
can brake harder, and you have good steering. If you're 
in a turn, the tail may try to wag, but you can correct that 
by countersteering. 
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THE AMBASSADOR 


IS PURELY AND SIMPLY THE ONLY 

1971 STATION WAGON IN THE WORLD WITH 
AIR-CONDITIONING, AUTOMATIC TRANSMISSION AND 
AV-8 ENGINE AS STANDARD EQUIPMENT. 


And that’s not all. The Ambassador’s impressive list of standard equip- 
ment also includes a roof rack, a dual hinged tailgate and full wheel covers. 

And that’s not all. You get something usually found on only the most 
expensive cars: coil spring seats for couch-like comfort. 

Also, to carry your comfort close to the extreme, you ride on a 4-wheel 
coil spring suspension. 

And that should be enough for anybody. 
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"E Engine cleaner and 
Peg degreaser in its most 
i f convenient form. Just 
RO | spray it on... grease is 
= memi turned into soapy 
K y substance that is quickly 
> washed away. For autos, 
wa trucks, tractors. 
umor 
GENERAL rr 
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DEGREASER 


Brush it on... hose it 
off! Self-emulsifying. 
Cleans garage floors, 
driveways, power 
mowers, engines and | we 
a Machinery. 


us end " B-Q-P BRUSH-ON-PARTS 
= \4 CLEANER 


The home shop small parts 
<i 4” M3 parts cleaner includes 
"4 soak basket for PCV 
4" valves, small parts. 
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GUNK LABORATORIES, 5829 W. 66, CHICAGO, ILL. 60638 
GUNK CHICAGO CO. RADIATOR SPECIALTY CO. 
River Forest, iil. Charlotte, N. C. 


WRENCH 


The super-penetrat- 
ing rust solvent that 
loosens rusted nuts, 
bolts, screws and 
parts...in seconds! 
Safe on all metals 
... machinery, tools, 
even your watch! 


HAND CLEANER 


| Gets hands really 
w*'. clean! Quickly 
Rub on... removes grease, 
rinseor grime, paint, 
wipe Off! stains, 


Q RUST REMOVER 5 
Powerful solvent literally & 

dissolves rust on metal s 

parts... brush it on 

... Wash it off! 


Ask your favorite hardware or 
auto supply store! 


RADIATOR SPECIALTY COMPANY 
CHARLOTTE, NORTH CAROLINA 28201 
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What the 


Revised Safety Rules 


Will Mean to You 


The Dept. of Transportation has announced new rules 
calling for passive restraint systems. Can the industry cope? 


By JAN P. NORBYE / PS Automotive Editor 


Au 1974 cars must have passive re- 
straint systems good for preventing 
serious injury to occupants in 30- 
mph frontal impacts, according to 
new "final" rulings by the Dept. of 
Transportation’s National Highway 
Traffic Safety Administration direc- 
tor, Douglas Toms. He announced 
the revisions in Standard 208 at a 
small press meeting in Washington, 
D.C. I was there. All 1976 cars, Toms 
says, must have passive restraints 
effective at 30-mph speeds—not only 
frontally but at angles up to 30 de- 
grees from perpendicular, and also 
in rollovers. They should afford pro- 
tection in side impacts. 

Does that mean we’ll have air bags 
on all sides of all passengers, or what? 
The NHTSA is careful not to specify 
the required hardware but restricts 
itself to specifying the crash condi- 
tions and the injury criteria, leaving 
the industry free to seek its own so- 
lutions. 

Air bags are, of course, one of the 
leading contenders for future stan- 
dardization. Padding alone may be 
enough to meet interim requirements 
for '74 (combined with a special 
audio-visual seat-belt reminder sys- 
tem). But something better will be 
required for 1976. Toms also warned 
that when the technology of passive 
restraints has mastered the 30-mph 
impact, he will raise the ante to 40 
mph, then to 50 and beyond. 

Will the industry protest? Why 
should it protest? Over the years De- 
troit has shown that it needs the spur 
of legislation to take action in safety 
matters. If devices required five 
years from now are not yet developed 
(or, possibly, not even invented), the 
new Federal Standard 208 certainly 
indicates what's needed. And De- 
troit has a long record of finding ways 
to meet clearly defined needs, and of 
passing the cost on to the consumer. 
There's nothing wrong with that. 
However, Mr. Toms' estimates are 
lower than those from the industry. 
He thinks a multiple air-bag instal- 
lation in a six-seat car can be brought 
down to $100. We have heard up to 
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six times that amount from other 
sources. 

Imports, too. Both the '74 and "76 
rules will apply equally to imported 
cars. Since most imports are small 
cars, will they have a bigger problem 
in conforming? 

They will if they decide to go the 
air-bag route, simply because there 
is less volume of air inside the car. 
In the present state of the art, air 
bags cause abrupt rise in cabin pres- 
sure, which can cause ear damage, 
lung damage, and blow out the car 
windows. 

There are alternatives, and one 
that's being studied right now is the 
self-applying seat belt. A Ford patent 
dating from 1968 (later donated to 
the United Kingdom's Department 
of the Environment) has a three- 
point anchorage system, with a dif- 
ference: The top of the shoulder belt 
and the wall end of the lap belt are 
attached to the door frame—not to 
the body side. The single inside end 
works in an inertia reel. Open the 
door from outside and the belts are 
extended. Sit down and close the 
door, and the inertia reel pulls the 
belt tight on your hips and chest. 
Egress is by the same process in re- 
verse. 

This sounds like a great and prac- 
tical idea—one that could be devel- 
oped into a true long-term solution. 

The meaning of "long-term." We're 
reminded of the question of impact 
speed. At 30 mph the belts we have 
today will do the job as well as an 
air bag. But at higher speeds, the 
belts have a handicap. They are rel- 
atively narrow; local pressure may 
reach critical levels for the human 
body. The air bag, having a far 
larger contact surface, distributes the 
stress. However, it may be possible 
to develop belt types that will over- 
come this objection. 

Thats not the immediate prob- 
lem, for '74 or '76. The problem at 
hand is to come up with a system that 
works when it's supposed to, every 
time, with no incidence of uninten- 
tional activation. Es) 
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Is Your Small Car 


Really 


More Dangerous? 


4 New Reports Reveal Surprising Truths 


The compact-car revolution is bringing the benefits 
of economy and convenience to millions of motorists—but is 
the penalty greater risk of serious injury? 


By HERBERT SHULDINER 


Qj mall-car sales—foreign and domestic—are booming, as 
U.S. motorists seek to counter the rising costs of 
driving a car, the increasing congestion on our streets 
and highways, and the parking-space problem. During 
January, for instance, cars smaller than standard size 
accounted for 54 percent of new auto sales. 

Most everyone concedes that low-price compacts and 
sub-compacts are cheaper to run and maintain. But four 
recent scientific studies raise a vital question: Are the 
economic and other advantages of such cars outweighed 
by greater risk of serious injury to their owners? 

The studies were conducted by the University of North 
Carolina Highway Safety Research Center, the New York 
State Dept. of Motor Vehicles, the New Jersey Highway 
Authority, and the University of Michigan Highway 


Safety Research Institute. They indicate that, proportion- 
ately, small cars are far more heavily involved in serious 
accidents than big cars. 

With our small-car population currently growing at 
an unprecedented rate, are we then about to see an ex- 
ploding toll of traffic fatalities and injuries? 

How should the new reports affect your decision to 
buy or not to buy a small car? 

Here's what the studies have to say: 

€ Your chances of suffering a serious or fatal injury— 
if you have an accident—are much higher in a small car 
than in a big one—as much as three times higher in some 
compacts. 

€ Domestic compacts have lower severe- and fatal- 
injury rates than foreign cars. 

e There's a greater probability of getting into a single- 
car, noncollision accident in a small car. The Continued 


PROPORTION OF SERIOUS AND FATAL INJURIES IN 
ACCIDENT-INVOLVED CARS, BY CAR WEIGHT 


Class of car 


Domestic "luxury" regular 


Domestic ''intermediate'" regular 
Domestic “economy” regular 


Domestic compact 
Foreign compact 


All accident-involved vehicles 


Weight Incidence 

(Ibs.) (percent) 
4,800 3.1 
3,700 4.0 
3,400 5.2 
2,800 6.4 
1,900 9.6 
5.5 


This table shows the incidence of serious and fatal injuries among all cars of given 
weight classes that were involved in 420,000 N.Y. State accidents in 1968. 


MAY 1971 | 47 | 


researchers also say these accidents are far more danger- 
ous than collisions. 

e Small-car drivers are much younger than standard- 
size-car drivers on the average, and most are in the under- 
30 group—the most accident-prone segment in our driving 
population. 

e Despite the fact that drivers of small cars are more 
likely to wear seat belts than are standard-size-car driv- 
ers, occupants of the smaller vehicles suffer more serious 
injuries in crashes. 


What the new reports reveal 


Let's take a more detailed look at the reports and see 
how their conclusions were reached: 

The New Jersey research, a study of the Garden State 
Parkway, is the only one of the four projects to consider 
exposure as an accident factor: What number of each 
car is on the road? But it did not report another vital 
element in exposure—the amount of mileage each car runs 
up. Thus we get only a limited picture of the exposure 
risk, but an interesting one nevertheless. 

The Garden State Parkway study, covering 231,221 
cars, showed that compacts and sub-compacts have fewer 
accidents proportionate to their numbers—but when they 
do get smashed up, the results are far worse than you 
might imagine. Small cars made up 35 percent of this 
New Jersey superhighway's traffic during the 1968 study. 
Surprisingly, they were involved in just about a fourth 
of the accidents that occurred. But these small-car ac- 
cidents produced more than their share of serious and 
fatal injuries—24 per cent. In fact, that percentage ac- 


| _ SERIOUS AUTO ACCIDENTS BY MAKE 
_ AND DRIVER AGE (N.Y. STUDY) 


. Percent Fatal Percent Percent © 
» or Serious Injury Drivers Non-collision 
| COMPACT SIZE. to Occupants Under 30 Accidents. 
- PEUGEOT. : | 6&0 37.9 2.1 
| PLYMOUTH A 6.6 42.8 1.6 
b . DODGE. | -o wi 42.9 1.6 
SAB = vc T6 |. 43.4 5.3 
J AMERICAN | 82 46.5 3.4 
be RENAULT - -= 106 50.5 6.3 
i dssed 5.6 51.6 2.3 
JAGUAR 5.6 52.3 4. 
rc 6.0 55.3 2.1 
VOLKSWAGEN 10.2 56.6 6.0 
. CHEVROLET 7.6 58.3 2.7 
DATSUN 8.9 60.7 3.6 
OPEL 8.0 62.3 3.9 
| CAT 8.4 64.8 3.4 
E: 10.0 76.6 4.3 
; TRIUMPH 11.8 78.0 6.3 
i AUSTIN-HEALY 12.0 79.2 4.1 
y REGULAR SIZE 
| IMPERIAL 3.7 23.2 0.9 
bi 1.8 23.8 0.9 
3.3 26.2 0.9 
3.9 27.7 1.3 
4.1 30.5 1.5 
3.9 33.6 1.1 
5.6 36.0 1.5. 
4.1 36.2 12 
5.0 38.4 1.5 
5.7 40.7 2.0 
5.6 41.0 2.1 
5.5 446 2.0 
4.3 21.6 0.4 
10.4 26.0 9.2 
4.1 26.5 2.2 
3.6 29.7 1.7 
3.9 29.9 2.1 
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counted for more than one third of the year's total. 

Another startling point in the Garden State Parkway 
study is that small cars have an awful lot of single-car ac- 
cidents. About 38.2 percent of all small-car accidents in- 
volved only one vehicle. (This finding crops up in each 
of the other surveys, too.) As you might expect, only 
27.3 percent of the big-car accidents involved one vehicle. 

These results don't take into account the passenger 
exposure. Obviously, standard cars can carry more pas- 
sengers than small cars, says the Garden State Parkway 
report. It simply doesn't know how many uninjured 
passengers there were. None of the other reports has data 
on passenger loads either. But when it eliminates pas- 
sengers, the Garden State study finds that the injury 
picture gets much worse for small-car drivers. It reports 
that compacts had 41.2 percent of the driver deaths and 
41.9 percent of the serious injuries to drivers. 

Could the picture be changing? A second survey by 
the New Jersey team, covering the first six months of 
1969, showed that compact cars were involved in fewer 
fatal accidents than the previous year, but that their 
share of serious injuries rose three percent—a fact that 
the researchers call more significant than the fatality 
figure. That's because there were so many persons serious- 
ly injured—1,257, as compared to 20 small-car passenger 
fatalities. So the total rise in injuries represents far more 
persons. 

Does this indicate that growing small-car traffic will 
bring about an increase in serious injuries? The other 
studies have tended to show a progressive improvement 
in auto crash-proneness each year, due perhaps to tke 
adoption of improved safety standards. 


Are the new small cars safer? 


In 1969, there was a big increase in the number of com- 
pacts using the Garden State. This was apparently the 
result of new domestics—such as the Camaro, Firebird, 
Maverick, Gremlin, and Duster—and some imports—the 
Datsun and Toyota—showing up in greater numbers. 
Did the change in the injury-fatality ratio reflect new 
safety features or the elimination of design flaws in these 
cars? Unfortunately, the New Jersey data do not answer 
this intriguing question. Nor will any of the other reports 
give you a definite answer to this. But there is some indi- 
cation that as newer cars arrive on the market with more 
built-in safety devices, they help cut down on fatal and 
serious accidents. 

The North Carolina study was directed by B. J. Camp- 
bell. It surveyed 270,697 accidents that occurred during 
1966 and 1968 in the state. They included almost all 
passenger-car accidents in which someone was injured or 
killed, and accidents that caused more than $100 damage 
to property even when no one was injured. Unlike the 
Garden State Parkway report, it has no figures on ex- 
posure. 

Campbell says occupants of lighter cars suffered seri- 
ous injuries much more frequently than those in heavier 
cars. And older cars were a lot less safe to ride in than 
newer ones (also borne out by the New York survey). 

The North Carolina results give us one of our best 
sources of accident frequency among various models. 
Where the other reports might just list a Chevrolet cate- 
gory, the Carolina tabulation tells us both the make and 
whether it's a standard, intermediate, or compact. Thus 
you can readily see from the table on page 49 that the 
incidence of serious and fatal injuries decreases with 
vehicle weight. 'The table on page 47 gives the New York 
results, and it supports this relation. 

We can see that drivers in a large Ford and Plymouth, 
or an even larger Pontiac, suffered less injury than the 
average, whereas those who drove small cars like the 
Chevy II, Falcon, and Volkswagen “show generally more 


HOW BIG A N D $ M ALL C ARS Index Make and Model Sample Index Make and Model Sample 
COMPARE IN RATE OF 113 60 Plymouth 373 91 67 Ford 1,097 

113 67 Pontiac GTO 174 91 62 Mercury 269 
SERIOUS DRIVER INJURIES ae D. Rich special e 90 6D Chevrolet 3,041 

11i 66 Chevy I 351 89 65 Olds 119 

111 66 Fairlane 931 89 64 Olds F-85 248 

110 65 Corvair 395 89 68 Belvedere 375 

110 61 Plymouth 314 89 66 Buick 176 
Index Make and Model Sample 109 63 Corvair 532 89 65 Pontiac 318 

109 64 Chevelle 760 88 64 Chevrolet 2.961 
200 t VW Type ll—Bus 195 109 66 Plymouth 678 88 60 Pontiac 259 
200 1 MG 419 108 1 Corvette 188 88 64 Buick Special 274 
197 62 Corvair 181 108 62 Valiant 177 88 66 Pontiac GTO 379 
191 60 Corvair 365 108 66 Dodge Dart 467 88 68 Ford 534 
189 65 Chevy Il 179 108 61 Olds 339 87 65 Chevrolet 2.188 
167 65 Valiant 217 108 63 Olds 505 87 55 Plymouth 871 
160 66 Valiant 143 107 ] Camaro 690 86 67 Chevelle 801 
158 64 Dodge Dart 200 107 67 Dodge Dart 224 86 60 Pontiac 329 
154 54 Valiant 345 107 61 Ford 1,929 85 61 Pontiac 224 
154 60 Olds 104 106 66 Olds F-85 414 85 60 Buick 359 
152 62 Chevy l 543 106 66 Falcon 335 85 63 Pontiac 113 
151 63 Dodge 142 106 66 Belvedere 543 84 60 Ford 1,813 
150 60-63 Corvair 1,583 106 60 Dodge 355 84 t+ Firebird 103 
147 61 Corvair 505 105 63 Dodge Dart 184 84 67 Chevrolet 1,072 
146 61 Valiant 187 104 60 Valiant 191 84 60 Mercury 160 
145 t Renault 384 104 66 Chevelle 1,127 83 66 Chevrolet 1,355 
143 60-67 VW Type I—Beetle 3,941 102 67 Chevy Il 166 82 65 Olds F-85 342 
142 61 Buick Special 132 102 67 Buick Special 163 81 67 Pontiac 244 
142 t Volvo 173 102 61 Buick 248 80 68 Buick Special 154 
139 60-66 Valiant 1,516 102 62 Pontiac 307 79 68 Olds F-85 166 
139 63 Fairlane 782 102 64 Dodge 192 79 63 Buick 351 
138 66 Corvair 174 100 65 Belvedere 408 78 67 Fairlane 451 
137 63 Falcon 676 100 61 Pontiac 247 78 + Cougar 210 
137 61 Olds F-85 120 99 65 Ford 2,781 77 68 Chevelle 664 
136 62 Olds F-85 176 99 68 Plymouth 348 77 64 Plymouth 752 
135 61 Falcon 746 99 64 Ford 2,798 77 63 Plymouth 576 
134 . 68 Chevy Il 153 38 66 Mercury 192 76 63 Olds 103 
132 ft VW Type Ili—Fastback 250 98 63 Chevy II 638 76 68 Chevrolet 789 
131 62 Fairlane 585 98 65 Pontiac Tempest 625 74 65 Pontiac . 460 
130 62 Dodge 117 98 61 Chevrolet 2,377 73 . 65 Olds 398 
128 68 VW Type I—Beetle 331 98 63 Dodge 190 72 65 Dodge Dart 597 
126 65 Falcon 493 98 61 Mercury 176 72 64 Buick 100 
126 64 Chevy II 231 98 63 Mercury 165 71 64 Mercury 165 
125 62-67 Chevy Il 2,108 98 62 Chevrolet 3,162 70 61 Dodge 260 
124 65-68 Corvair 603 97 63 Ford 2,660 69 68 Pontiac Tempest 173 
124 64 Corvair 377 97 66 Dodge 108 69 68 Buick 105 
124 60-65 Falcon 3,748 97 67 Pontiac Tempest 218 69 67 Plymouth 375 
124 68 Olds 118 97 64 Olds 443 68 64 Buick 367 
123 65 Buick 188 96 68 Pontiac GTO 139 67 67 Pontiac 143 
122 65 Dodge 199 95 60 Olds 571 66 65 Buick 215 
120 64 Fairlane 577 95 63 Olds F-85 173 64 66 Pontiac 291 
120 65 Mercury 206 95 66 Buick 204 64 68 Fairlane 607 
118 63 Valiant 256 95 66 Pontiac 347 60 62 Pontiac 318 
118 64 Dodge 287 94 62 Ford 1,956 59 67 Olds 141 
116 66-68 Falcon 517 94 66 Pontiac Tempest 372 54 67 Olds F-85 237 
116 60 Falcon 594 94 62 Plymouth 298 952 62 Olds 569 
116 67 Belvedere 246 93 1 Mustang 4,304 51 66 Olds 207 
116 67 Falcon 110 93 65 Chevelle 718 50 67 Buick 129 
115 64 Falcon 596 92 68 Dodge Dart 215 50 68 Pontiac 188 
115 63 Buick Special 248 92 65 Buick Special 260 20 68 Pontiac 115 
114 62 Falcon 643 91 63 Chevrolet 3,207 30 66 Olds 102 
114 65 Fairlane 565 91 66 Ford 2,342 50 67 Buick 135 


T denotes that all model years have been combined. 


The University of North Carolina Highway Safety Research Center 
compiled this index for rating a car's crashworthiness. Cars that 
register 100 are average in producing serious and fatal injuries 
when they are involved in crashes. As the index rises to a high of 


than average injury." The chart reveals that some large 
cars are more than three times as safe as some small cars. 

The New York study, like the other three, is actually 
an unfinished project. The exposure factor is not yet 
compiled. But in the interim report made to the National 
Highway Safety Bureau, the New York investigators 
make some startling disclosures: 

@ Foreign cars produce about 80 percent more serious 
and fatal injuries than domestics. The reason? As a class, 
foreign cars represent smaller cars, which generate more 
serious accidents. 

e Belt use is more common among drivers of compacts 
than among drivers of standards. Belt use is also more 
common in foreign than in domestic cars. 

e Sports cars and rear-engine cars have a greater 
tendency to be involved in serious accidents than can be 
accounted for by light weight alone. A tendency toward 
high speeds and recklessness on the part of some sports- 
car drivers may be to blame, as may be an intrinsic in- 
stability of rear-engine design. Without further study, 
we just can't tell. 

è The front passenger seat was more dangerous than 


200, the proportion of fatal and serious injuries per type increases. 
Lower index numbers indicate a lower than average rate. The study 
shows that big, new cars produce fewer serious injuries. It also re- 
veals that cars are getting safer as new safety options are added. 


the rear, in both the domestics and imports analyzed. 


Foreign compacts: less safe? 


Studying the findings of the New York project in the 
table on page 48, you can readily see that accident-in- 
volved foreign compacts have more than three times as 
many accidents causing death or serious injury as ac- 
cident-involved domestic luxury standards—and twice as 
many as accident-involved intermediates. Note the sim- 
ilarity to Campbell's findings. 

But the New York report, which analyzed 462,000 
auto accidents that occurred during the first nine months 
of 1968 for this study, does not give us as refined a basis 
for comparison as the North Carolina tabulations. For 
instance, the Chevy compact category includes several 
models—Chevelle, Chevy II and Corvair. A more detailed 
analysis of the New York sample is scheduled to give us 
a more specific breakdown, and perhaps we can draw 
some more definite conclusions from it then. 

The report of the University of Michigan’s Highway 
Safety Research Institute is more limited in scope than 

| Continued on page 118 | 
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Ready now, the space-age San Francisco Bay Area Rapid Transit system 
will cut travel time and help clear car-clogged highways 


BARI — The Way to Go 


Luxurious interiors have carpeted floors, 
wide cushioned seats, acoustic insulation. 


"E 
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tube section. Unit was then sunk into place. 
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From this modern cab, trainmen will moni- 
tor instruments and automatic controls. 


Concrete for walls was loaded into floating Huge catamaran barge was used to lower 


trans-bay tube section to bottom of the bay. 


By MARK WALKER 


F or the past seven years, thousands 
of men in the San Francisco Bay 
area have been designing, diving, 
digging, hammering, hoisting, and 
hauling to put together the most am- 
bitious transit project attempted in 
this country in the past 60 years. 

The amazing result of their labors 
will be unveiled to the fare-paying 
passenger this year as the trains be- 
gin rolling on part of the 75-mile, 
$1.3-billion Bay Area Rapid Transit 
(BART) system. Incorporating the 
latest in proven transit technology, 
BART's impact will be felt on all 
future transit systems. Highlights of 
this technological triumph: 

€ A four-mile-long, earthquake- 
proof, underwater trans-bay tube. 

€ Specially designed lightweight 
electric trains that run quietly. 

e A $26-million computer control 
center to direct all train movements. 

€ A graceful aerial structure sup- 
porting one-third of the tracks. 

€ An automatic ticketing system 
using magnetically coded tickets. 

Initial engineering and design 
planning of BART took 10 years and 
involved three of the nation's top 
engineering firms— Parsons, Brinker- 
hoff, Quage & Douglas of New York, 
with Tudor Engineering and Bechtel 
Corp. both of San Francisco. The 
joint-venture group, known as PBTB, 
spent another 10 years refining the 


Sinking of last tube, pictured by artist. 
Block-long members were buried in trench. 


for the 70s s» 


7X GOLDEN GATE. 


plans and supervising construction. 

What is BART? Designed as part 
of an integrated regional transporta- 
tion system, its double-track lines 
reach out from San Francisco to 
serve three counties. Its streamlined 
trains will maintain an average 50 
mph speed, station stops included. 

Some 28 miles of the system are 
underground, including the subway 
lines in downtown San Francisco and 
Berkeley, the three-mile Berkeley 
Hills tunnel, and the 3.6-mile trans- 
bay tube, Twenty-two miles are at 
grade, often sharing right-of-way 
with freeways, and the remaining 25 
miles are carried on a graceful, award- 
winning aerial structure. 


Travel will be inexpensive 

By cutting travel time and cost 
in half, BART will offer commuters, 
shoppers, and tourists an alternative 
to auto-clogged highways and streets. 
It is the only transit system in the 
world designed for the convenience of 
the handicapped, with ramps and 
elevators in all stations, and room 
enough for wheelchairs in rest rooms 
and coaches. 

BART will provide inexpensive 
transportation to hundreds of thou- 
sands of students, workers, and the 
elderly without automobiles. When 
in full operation, the trains will carry 
200,000 passengers daily in comfort, 
convenience, and  safety—relieving 
automobile congestion and easing the 
problem of air pollution. 
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BART designers faced many chal- 
lenges, not the least of which was the 
earthquake hazard. The area is 
crossed by three major faults, which 
bring frequent tremors and (in 1906) 
reduced San Francisco to ruins. 

The largest single structure, pre- 
senting the greatest engineering chal- 
lenge, was the trans-bay tube— 
longest underwater-transit tunnel in 
the world, weighing over 500,000 tons 


SAN MATEO-HAYWARD 
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CONCORD 


J on trip on BART 
12th St. 
(^ Broadway 
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system—Concord to Fre- 
mont—will take 53 min- 
utes. Bay-tube run from 
Market and Montgomery 
Sts., in San Francisco, to 


12th and Broadway in 
Oakland will take only 
nine minutes. 


BRIDGE 


c 


DUMBARTON BRIDGE 


and costing $180 million. It must not 
only carry high-speed trains 130 feet 
beneath the waters of the bay; it 
must also be built to withstand earth- 
quake shocks as severe as those of 
1906 (8.2 magnitude on the Richter 
scale). 

PBTB engineers studied soils from 
every part of the bay bottom and 
recorded vibrations with geophones 
for six years. They then built a 

Continued 


Aerial roadway section is lowered onto 
T columns, which carry two of the girders. 


Ws 


Linear parks beautify — structures. pem 
25 miles of 75-mile system will be elevated. 


Fencing and plants along right side mask 
the existing railroad tracks on the surface. 
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DRAWINGS BY CHARLES BERGER 
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Cut-and-cover construction on Market St. 
High soil moisture created special problems. 


Completed subway section, ready for track. 
Welded rails, rubber cushions reduce noise. 
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Station takes shape in Oakland freeway me- 
dian strip (San Francisco in background). 
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model, testing it on the big “shake 
table" at the University of Mexico. 
The model tube passed every test. 

Fifty-seven double-barreled  sec- 
tions—48 feet wide, 24 feet high, and 
averaging 330 feet long— were built in 
the Bethlehem shipyard. Shells of 
34-inch steel were lined with two feet 
of concrete. 


Laser-beam alignment 

Fitted with temporary bulkheads, 
the sections were floated into place 
in the bay, aligned by laser beam, 
and sunk into a 40-foot-deep, pre- 
dredged trench. 

As each section was slowly low- 
ered by a specially equipped cata- 
maran barge, a diver guided it into 
position. There it was welded to its 
neighbor, the concrete lining com- 
pleted, and five feet of sand placed 
over it. The tube’s route was care- 
fully plotted to follow the contours 
of the bay bottom in a series of gen- 
tle horizontal and vertical curves, 
avoiding rock formations. The one- 
piece tube rests in the soft alluvial 
bay-bottom mud, virtually afloat. 

At each end, an intricately designed 
sliding universal joint with a three- 
way stretch connects the tube to the 
subway tunnels. It can move with- 
out damage or danger in any direc- 
tion, beyond the limits of any 
foreseeable seismic shock. 

There are 11 miles of subway un- 
der the streets of San Francisco, 
Oakland, and Berkeley. On some 
routes, two tunnels were bored side 
by side. On others, they are stacked 
—two high, two wide—with the lowest 
70 feet below surface. In places, the 
water level is only 15 feet below 
grade, and tunnelers had to work in 
compressed air (to 40 pounds per 
square inch) in order to keep the 
water from seeping into the tunnel. 

Tunneling machines, 93-ton “me- 
chanical moles,” forced a revolving 
head through the ground, chewing 
their way along. Loose muck was 
carried away by conveyor belts, and 
tunnelers installed huge steel and 
concrete sections to form a continu- 
ous circular wall 18 feet in diameter. 


Hydrostatic thrust on stations 

Subway stations were built in huge 
excavations by the “cut and cover” 
method. This presented special prob- 
lems in downtown San Francisco, 
where soil is 31 percent water by 
weight, and thrust against the sub- 
way as great as 85,000 tons. To offset 
this force and keep the stations from 
literally floating up out of the ex- 
cavations, it was necessary to make 
concrete bases seven feet thick and 
use steel beams six feet deep. 

No ordinary excavation techniques 
would work in such soil. The site 


would fill with water, making work 
impossible and, more seriously, such 
water movement might cause settling 
and damage to nearby buildings. 

To prevent these problems, the en- 
gineers specified a slurry-wall tech- 
nique: a narrow trench dug around 
the site and filled with bentonite-clay 
slurry, a mixture about the consis- 
tency of thick soup. The slurry held 
back the water. Concrete pumped 
into the bottom of the trench forced 
the slurry out, the concrete curing to 
form a permanent wall around the 
site. Excavation could then proceed 
inside the wall. 

Is it possible to build an elevated 
railway that will actually embellish 
neighborhoods through which it 
passes? The answer of BART plan- 
ners was an emphatic, “Yes!” Their 
proof is the soaring, graceful aerial 
structure that carries the tracks for 
one-third of the system. 


Prestressed girder sections 

Hexagonal concrete T columns 
support twin side-by-side roadbed 
girders, 20 to 30 feet in the air. The 
girders, precast and prestressed in 
sections up to 100 feet long and 
weighing to 100 tons each, were put 
in place by cranes. Steel pins ensure 
that the girders won’t fall off piers 
under repeated earthquake shocks, 
and special reinforcing-steel cages 
anchor the columns so that neither 
violent shaking nor horizontal defor- 
mation will endanger the structure. 

Beneath the aerial structure, the 
BART right-of-way has been turned 
into attractively landscaped linear 
parks and recreational areas. The 
parks have so improved some neigh- 
borhoods that property values have 
increased and residents have taken a 
new pride in maintaining and upgrad- 
ing their homes. 

In developing designs for this am- 
bitious engineering project, PBTB 
enlisted the cooperation of over 30 
manufacturers. A 3.5-mile test track 
was built in seven differently con- 
structed sections, each with differing 
roadbeds, rail fasteners, and track 
components. Here the hardware and 
new technology of prospective bid- 
ders were rigorously tested under 
actual operating conditions. 

Using specially built “rolling lab- 
oratories," they evaluated and tested 
four different automatic train-control 
systems, five kinds of trucks for tran- 
sit vehicles, and 27 electric power 
and propulsion systems. 

Operating specifications called for 
a railway that could move 30,000 
seated passengers per hour on each 
track during peak hours. 'This would 
require 250 cars, in trains up to 10 
cars long, running at 80 mph with 
headway of as little as 90 seconds on 
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Smaller, lighter third rails have cast alumi- 
-" num on both sides of the steel beam. 
the converging and diverging tracks of 
the 75-mile system. 
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Automation all the way 

Since safety and reliability under 
- such operating conditions is beyond 
human capability, BART engineering 
specifications called for completely 
automatic control Instead of each 
train operating as a unit under indi- 
vidual control, the entire system, 
with as many as 105 trains, would 
function as an integrated unit. 

The control system, designed and 
built by Westinghouse, combines all 
the functions needed to run a rail- 
road completely automatically, and 
P makes BART the first fully auto- 
mated rapid-transit system in the 
world. 

At the core of the $26-million con- 
trol complex stand two Prodac 250 


E computers, one for on-line service 
and the other a standby unit that 
> will also be used for personnel train- 


ing and for storage and development 
of program information. 


For four years, engineers have 
been feeding the computers with in- 
i formation about every foreseeable in- 


cident that might arise during train 
operation. Programing will continue 
during the first year of passenger serv- 
ice to incorporate the real-life situ 1- 


Sketch shows subway levels under down- 
town San Francisco: Top level is for ticketing 
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and other functions; second level for city 
streetcars; BART trains run at bottom. 
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made third rail when all sections are in. 


tions that can be expected to arise 
once the trains begin to run. 

At central control, dispatchers will 
supervise all BART operations from 
consoles monitoring display boards 
88 feet long and eight high. These 
boards graphically depict the status 
of every part of the system, including 
electrification installations, support 
functions and equipment and, most 
importantly, the location and move- 
ment of every train running on the 
150 miles of track. 


Computer watches over all 
Dispatchers may intervene as nec- 
essary, but in normal operation the 


1,000 volts DC will run through Kaiser- 
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Huge cylindrical struts hold back earth as 
concrete is poured for one of the stations. 


Solid-state track circuits ensure safety and 
reliability. Above, a wayside control. 


computer control automatically dis- 
patches trains as required by passen- 
ger demand and directs every detail 
of their operation. 

The computer fixes departure times 
from yards and stations, routes 
trains, adjusts station dwell time, 
controls train sequence, and revises 
schedules as required. It also keeps 
records, including accumulated car 
miles and system power consumption. 

Central control is linked to con- 
trol rooms in each station and to 
slave units in the lead car of each 
train. Trains make precise stops at 
the 34 station platforms, openi 
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Display board in control center will show movements of computer-controlled trains. 
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Lifting off from 


rough seas, the Shin Meiwa flying boat begins an antisub patrol flight. 


well suited to search and rescue operations 
as it is to antisubmarine warfare. 


STOL capability and excellent rough-sea 
performance make the PS-1 flying boat as 


Conventional hull (A, at left) 
creates large wave splash. 
Low-shock bottom and spray- 
suppressor groove on PS-1 
(B) eliminate big wave. 


Airliner version of Shin 
planned as amphibian. It will carry 
115 passengers plus freight. 
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STOL 
Flying Boat 
Makes 

a Splash 


Rough water doesn't faze 
Japan's super-seaplane—it's 
at home in 13-foot waves 


By PAUL WAHL 


The big flying boat—an endangered 
species since World War II—is mak- 
ing an impressive comeback in the 
Land of the Rising Sun. 

As originally developed for the Jap- 
anese Maritime Self-Defense Force, 
the Shin Meiwa PS-1 is an antisub 
STOL flying boat. But the builder, 
Shin Meiwa Industry Co., of Kobe, 
also plans a 115-passenger amphibi- 
ous airliner of the same general de- 
sign. Operational from ocean, lake, or 
river, as well as from any landing field 
with a 1,500-foot runway, this am- 
phibian should help ease the critical 
airport situation. 

During testing, the military proto- 
type took off and landed in waves as 
high as 13 feet. In 10-foot waves and 
a 25-knot wind, this plane—loaded 
with electronic gear and ordnance to 
a weight of over 75,000 pounds—needs 
a distance of only 280 feet to be air- 
borne in 12 seconds. S2a-state (wind 
velocity, height and length of waves, 
etc.) studies indicated that the PS-1 
can operate anywhere in the Pacific 
300 davs of the year. 

The Shin Meiwa gts its unique sea- 
worthiness from a new type of hull 
with a low-shock bottom and a groove- 
type spray suppressor. Boundary 
Layer Control (BLC) and deflected 
slipstream increase lift to triple that 
of a conventional wing, making pos- 
sible takeoff and landing speeds as 
low as 50 mph. The BLC is powered 
by a 1,250-hp gas turbine amidships. 

The pro*oype PS-1 has a top speed 
of 340 mph, a cruising speed of 196, 
and a range of over 2,500 nautical 
miles. Power comes from a quartet 
of 2,850-hp turboprop engines. The 
antisub plane is seven feet shorter, 
and is one foot less in wingspan than 
the amphibious passenger version in 
triple view at left. 
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Ready to jump, Collins checks the instru- 
ments that measure severity of impact. 
Multiple-exposure lower photo captures 
the dive while high-speed motion-pic- 
ture cameras roll to record the impact. 


Jumping for GM 


How much impact can the hu- 
man body take? To find out, GM 
safety researchers hired stunt man 
Ross Collins to make a series of 
dives from a 60-foot tower onto a 
three-foot-thick foam-rubber pad. 

In all, Collins made 16 jumps. 
During the highest—from 57 feet— 
he reached a speed of 40 mph, 
stopped in a space of about two 
feet, and withstood a force of 48 gs 
—higher than previously thought to 
be safe. 

But it's all routine for Collins; 
his 132-foot dive into eight feet of 
water is a world record. 


HILL-CLIMBING ABILITY 
With limited-slip differen- 
tials front and rear, it 
can climb gradients up 
to 65 percent, with load. 


OFF-ROAD MOBILITY 


Soft all-coil suspension 
provides maximum trac- 
tion on rocky mountain 
tracks, in the desert. 


TILTING STABILITY 


Low center of gravity 
permits 45-degree tilt 
angles. In tests, car has 
crawled 50-degree slope. 


APPROACH ANGLES 


Marrow ditches can be 
crossed with a 45-degree 
angle of approach, 40- 
degree departure angle. 


GROUND CLEARANCE 


Center of car has full 
12 in. ground clearance. 
Min. is 9.4 in. (to differ- 
entials). Wheelbase: 59! 


COOLING FAN 


REAR-MOUNTED 
ENGINE 


sonnel carrier seats four. Truck version has 22-sq.-ft, platform. 


Haflinger 4WD 
Goes Anywhere— 
with More 


new vehicle from Austria called the Haflinger (by 
Steyr-Puch) is headed for the U.S., certified for 
off-road use only. (It has a 40-mph cruising speed, but 
fails to meet certain federal safety standards.) 
What's so special about the Haflinger? It breaks 
new ground in mobility, that's all. It has true four- 
wheel drive, since both axles have limited-slip differ- 
entials. Each is individually controlled: You can 
drive rear wheels only, with or without limited slip. 
All hubs have reduction gears, enabling the Haflinger 
to climb fantastic gradients with full payload—a re- 
markable 1,100 pounds (including driver). Economy 
is outstanding: about 30 mpg in easy terrain, or 1-115 
gallons per hour when the going gets rough. Body 
styles include a pickup truck and a fire-pump carrier. 
Basic price will run about $2,000.—Jan P. Norbye 


HUB REDUCTION 
GEARING 


Driveshaft tube acts as back- 
bone frame. Each of the wheels 
has independent suspension. 
Flat-twin air-cooled engine is 
placed in the tail; it delivers 
25 hp at 4,800 rpm from 39 cu. 
in. Transmission includes pow- 
er takeoff and hub reduction. 
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on Space 


A $2915-million telephone-and-TV 
satellite, almost two stories tall and 
weighing a ton and a half at launch, 
has newly been put at your service. 
Rocketed from Cape Kennedy last 
January, it now hangs 22,300 miles 
above the Atlantic, permanently sta- 
tioned over the equator at 2414 de- 
grees West Longitude, where it began 
operating in March. 

This huge drum-shaped spacecraft, 
and seven more like it, will make up 
a new INTELSAT IV (fourth-gener- 
ation) system of commercial com- 
munications satellites to relay voices, 
pictures, and data across the seas. 
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INTELSAT IV 


electric- power 


Most “talkative” commercial com- 
munications satellite ever built, the 
first of the INTELSAT IVs trans- 
mits 3,000 to 9,000 transatlantic 
phone conversations simultaneously — 
or 12 color TV programs, or a com- 
bination of telephone, TV, and other 
traffic, according to ground command. 
This compares with a puny 750 tele- 
phone circuits for the fifth and most 
sophisticated transatlantic cable that 
started service in 1970. 

The new orbital telephone ex- 
changes will more than quadruple 
the total capacity of all previous 
communications channels (including 
both satellites and cables) across the 
Atlantic, Pacific, and Indian Oceans. 
They will truly establish what Ar- 
thur Clarke, prophetic writer on 
space, has called “mankind’s first 
nervous system,” which will “link to- 
gether the whole human race.” 

What the satellites do. Although 
you may seldom pick up a phone to 
call London or Tokyo—so far—we all 
do enjoy the new marvel of seeing by 
satellite. When U.S. watchers were 


satellite 
towers above man beside 
it. Photo from COMSAT 
shows exterior array of 
45,012 solar cells for 


supply. 


Now at your service— 


Orbiting the first of eight huge 
INTELSAT IVs inaugurates an 
advanced new communications system 
to bring you voices and television 
pictures from across the sea 


Ground stations, like this new one 
for Indonesia at Djatiluhur, tie trans- 
ocean satellite-relay system to land 
lines. Bowl-shaped antenna, measuring 
90 feet in diameter, is decked with 
flags at its completion. 


treated to a spectacularly close-up 
TV view of Apollo 14's home-from- 
the-moon splashdown in mid-Pacific 
last February, it was a dramatic ex- 
ample of a satellite-relayed news 
event that would have been impossi- 
ble to bring to your home screen 
only a few years ago. 

Communications satellites act as 
relay stations for the beams of micro- 
waves that can carry either a multi- 
tude of phone circuits or the sheaf 
of complex signals required for TV. 
Unlike longer radio waves, which 
follow the curvature of the earth, mi- 
crowaves travel only in straight lines- 
of-sight. So, to relay microwaves 
across the sea, a satellite has a re- 
celver to which a ground station 
beams them up, an amplifier to boost 
their strength, and a transmitter to 
return them to a ground station on 
another continent. 

In principle, this is much the same 
way that relay towers carry micro- 
waves long distances over land. How- 
ever, the land towers' limited height 
usually requires spacing them only 
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Talkative Satellite 


50 to 60 miles apart to keep them 
within line-of-sight of each other. In 
contrast, a single satellite. equivalent 
to a microwave-relay tower hundreds 
or thousands of miles high, suffices to 
relay the signals across an ocean. 

INTELSAT IV is the most ad- 
vanced communications-satellite sys- 
tem yet devised for this purpose. 
What its new satellites will do for 
you can best be seen by comparison 
with what has gone before. 

Forerunners of INTELSAT IV. Talk- 
ing and seeing via satellite has come 
a long way in just a few years. No 
longer ago than 1962, AT&T's ex- 
perimental Telstar 1 brought us the 
first crude telecast from Europe. The 
signals lasted only 22 minutes before 
the low-flying satellite sailed out of 
range of the ground stations in Maine 
and in France. 

With enough satellites swooping 
past, it would be possible to main- 
tain communications by switching 
from one to another as they succes- 
sively came into view. Indeed, this 
plan has actually been applied by 
the Soviet Union—which, beginning 
in 1965, has launched at least 16 
Molniya satellites for communica- 
tions over its vast land expanse from 
Moscow to Vladivostok. 

The world’s first “stationary” sat- 
ellite, NASA's experimental Syn- 
com 3, demonstrated in 1964 an 
alternate scheme that Americans 


Latest INTELSAT satellite can 
aim "spot beams" at selected 
areas (inside the small rings), 
or take in most of hemisphere 
with "earth beam," as COM- 
SAT artist illustrates at right. 


have preferred ever since. Launched 
into 22,300-mile-high orbit over the 
equator, it kept pace exactly with 
the earth's rotation, so that it ap- 
parently hung motionless in the sky. 
From its lofty vantage point above 
the Pacific, it successfully relayed 
the televised 1964 Olympic Games 
from Japan to the U.S. 

Likewise from such a “synchron- 
ous" orbit (and the 22,300-mile 
height it requires), Early Bird (later 
renamed INTELSAT I) opened the 
first commercial communications-sat- 
ellite link across the Atlantic in 1965. 

The generations of INTELSATs. Ca- 
nary Bird and Lani Bird were the 
popular nicknames for improved sec- 
ond-generation, INTELSAT II satel- 
lites, of which three were successfully 
orbited over the Atlantic and Pacific 
in 1967. Third-generation INTEL- 
SAT IIIs, of which five were put in 
service over the Atlantic, Pacific, and 
Indian Oceans in 1968-1970, pro- 
vided the first worldwide system. 

A 1968 description of the IN'TEL- 
SAT III system declared: *Direct- 
dial telephone service between the 
general public in Europe and the 


From Early Bird to INTELSAT IV 


Comparative sizes and shapes of four genera- 
tions of commercial telephone-and-TV satellites 
are shown below. Little Early Bird (INTELSAT l), 
less than two feet tall, is dwarfed by 17V2-foot 
overall height of latest IINTELSAT IV. "Antenna 
farm" atop latter includes innovation of twin, 
steerable 50-inch dishes that focus "spot beams" 


on densely populated areas of the earth. Set of 
drawings of satellites is from Hughes Aircraft 
Co., builder of INTELSATs I, Il, and IV. 


INTELSAT 1 INTELSAT II 


(Early Bird) 


INTELSAT III 
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INTELSAT IV 


United States via INTELSAT III is 
expected by 1970, and at significant- 
ly lowered rates.” Punctually, the 
prediction was fulfilled in March, 
1970, by the opening of the world’s 
first major intercontinental dialing 
system between New York and Lon- 
don—with the former rate reduced 
by more than one-third. 

From little 85-pound Early Bird to 
the 322-pound INTELSAT IIIs, with 
an increase in capacity from 240 to 
1,200 telephone circuits per satellite, 
was a big advance. But what com- 
munications specialists called a “talk- 
ing explosion” continued to demand 
expanded facilities. 

By 1969, 15,000 U.S.-Europe phone 
calls daily were taxing satellites and 
cables, and callers had to expect a 
20-to-30-minute wait to get a connec- 
tion. AT&T was then using 468 sat- 
ellite circuits around the world and 
needed 175 more, it told the Federal 
Communications Commission. 

Experiments were indicating, too, 
that more satellite capacity could 
provide novel and valuable services. 
From a remote oil field, prospecting 
data could be rushed via satellite to 
a computer for analysis, a_ trial 
showed. Computers were able to 
“talk” to each other across an ocean 
by satellite—suggesting that satellite- 
relayed business data could provide 
a firm's overseas branches with rec- 
ords as complete as its home office's. 

That's the story behind the new 
INTELSAT IV system. 

Features of new design. The out- 
side of the INTELSAT IV satellite 
glitters with a mosaic of more than 
45,000 glass-covered solar cells. They 
furnish 569 watts of electric power 
to run 12 receiver-transmitter sys- 
tems and other gear (and to recharge 
batteries that take over when the sat- 
ellite occasionally passes through the 
earth's shadow). 

The satellite's base contains a 
rocket motor that imparts the final 
kick to attain synchronous orbit, and 
about 1,400 pounds of solid fuel for 
it. This firing reduces the weight of 

[Continued on page 138] 
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Glomar Challenger Drills 
Deep-Sea Peephole Into 


One small, ungainly ship 
is now forcing scientists 
to revise their theories 
of the world's oceans 


Picture a Mediterranean Sea utter- 
ly different from any man has known. 
Not the “wine-dark” sea of the an- 
cients, but a shallow, slowly evaporat- 
ing, bitterly salt (ten times more than 
now) lagoon traversed by crawling 


thrust of high-towering mountains. 

Suddenly, a gargantuan earth- 
quake or other cataclysm seals off 
the Strait of Gibraltar completely, 
and the Med, without any exchange 
with the Atlantic, simply dries up 


creatures, its opening to the Atlantic 


to form an enormous salt flat. Then, 
gradually being blocked by the up- 


precisely 514 million years ago, | 
there is a break in the natural dam 
and the waters of the Atlantic rush zi 
in, inundating the whole Med simul- 
m : taneously and in one Cecil B. De- 
n 1c - Millian stroke, changing it to the rs 
soul ie ea a E E : deep, blue sea we know today. | 
Science fantasy? Hardly. Dr. Wil- | 
liam B. F. Ryan of Lamont-Doherty 
Geological Observatory devised this J 
PF 


By ANDREW HAMILTON 


B SONAR ABOARD SHIP © 


ae 


astounding theory to fit the incred- 

ible facts he saw literally wrested 

from the bottom of the Mediterra- 

nean last fall by the Glomar Chal- 

lenger—a unique deep-sea research Eo 

drilling ship. A string of such scientific : 

treasures returned from the world’s A 
= 
| 


oceans has been delighting and plagu- 
ing geologists and oceanologists. 
Another of these astonishing dis- 
coveries has been that the ocean 
basins are relatively young features 


: "Re-entry system allows - of the Earth—only 150-200 million 


-redrilling of old hole on 


sea floor. Re-entry cone years old, compared with continental = 
is attached to. original rocks that are up to 31/5 billion years 
drill string and left on j 


bottom, together with 
“sonar beacon, when 
string is pulled up. For - | 
re-entry, drill string is Ub. \ 
lowered with sonar scan- = 
ner on drill bit. Signals 
from scanner are bounced 
back by sonar reflectors 
around cone. Data is re- s 
layed to ship sonar for — SONA iUHS 
positioning. Water jet 
helps steer bit directly 
over mouth of cone, 


WATER JET 


^ 


BEAM AND ECHOES 


SONAR BEACON 
(TO POSITION SHIP) 


i 


acne. Eis 


E DRILL RE-ENTRY CONE 


Í DRILL CASING | 


Re-entry cone, 13 feet tall and 16 wide, 
gets horizontal launch in 13,000 feet of 
Caribbean waters in first operatfonal test. 
| Five-inch bore hole was re-entered. 
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| old. Indeed, driling in the Carib- that the Glomar Challenger added an 
bean, completed in January 1971, amazing new facility to its store of 
unexpectedly proved that Sea to be  tricks—the ability to re-enter and re- 
a mere stripling—75-85 million years drill a previously drilled hole. This 
old according to one estimate. new knack will better than ever en- 

It was on this Caribbean jaunt able her to provide scientists with a 
new dimension in research—time— 
via a layer-by-layer examination of 
the geological history of the sea floor. 

"She's making scientific history," 
says her skipper, Joseph A. Clarke, 
"but she sure won't win any beauty 
awards." 

And certainly the Glomar Chal- 
lenger is a strange looking ship. Its 
sturdy black hull is that of a 400- 
foot, 10,500-ton cargo ship. But her 
decks are laden with 90-foot lengths 
of five-inch pipe and groaning ma- 
chinery, and she is surmounted by 
a 142-foot above-deck drilling rig. 

Her performance, however, belies 
her appearance; she is a one-man 
task force in what has been called 
"one of the most successful scientific 
projects in history.” 

The Glomar Challenger, operated 
by the Global Marine Company, 
Inc, is collecting sample cores of 
ocean bottom sediments for the $35 
mr CEN AL : Iu : million Deep Sea Drilling Project Pina imu 
Drill bits get inspection from Operations (USDP), part of the National Ocean Drilling crew rigs equipment before starting 
Manager Swede Larson. Bits on right Sediment Coring Program, which is hole in Gulf of Mexico. Beyond derrick 
use diamonds, ones on left have roller financed by the National Science floor is automatic drill pipe racker that holds 
cutters. Continued 24,000 feet of five-inch drill pipe. 
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Historic core from N. Atlantic is examined 
by Drs. Melvin Peterson and N. T. Edgar. 
Visible is basic igneous basement rock. 


Foundation and managed by the 
University of California's Scripps 
Institution of Oceanography. Advis- 
ing on DSDP is JOIDES (Joint 
Oceanographic Institutions Deep 
Earth Sampling). 

For the last two and three-quarter 
years, the ship has been cruising the 
oceans of the world in a series of 
zig-zag “legs.” These are 55-day 
cross-ocean cruises with pre-plotted 
drilling sites. 

Until this ship was built, deep- 
sea geologic samples were taken 
from the ocean bottom by gravity- 
operated punch corers and wire line 
dredgers. But the Glomar Chal- 
lenger routinely brings up cores 
through 20,000 feet of water, and has 
penetrated the bottom of the ocean 
to a record depth of 3,334 feet. 

It does so with a unique combina- 
tion of equipment and techniques. 
How do you keep a ship in one place 
in mid-ocean while driling a hole 
three or four miles down? Anchors 
won't do. The answer is something 
called *dynamic positioning." 

How it works. On arrival, the ship's 
power is switched over from propul- 
sion to include the drilling equip- 
ment and the four tunnel thrusters 
—two forward and two aft—each with 
17,000 pounds' thrust. On deck, 
crewmen lower a sonar beacon over 
the side. On the sea floor, this acous- 
tic device emits a continuous high- 
pitched warble that is "homed on" 
by three hydrophones projecting be- 
neath the ship's hull. The beacon's 
signal is picked up at slightly dif- 
ferent times by these acoustic sensors 
because they are at different dis- 
tances. This time-delay data is fed 
io a computer that converts the in- 
formation into a precise position, 
and, in turn, commands the ship's 
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microscope photo) in cores from sediments 
can be dated, and thus clue strata's ages. 


thrusters and twin screws to exert 
just the right amount of force to keep 
the ship hovering in place, like some 
giant helicopter. 

When the Challenger has been 
positioned and the drill string hoist- 
ed into place, the pipe is lowered to 
the bottom. One of several kinds of 
cutting bits is attached, depending 
on the material to be penetrated— 
oozy mud, grainy sand, or lava-hard 
igneous rock. 

Above the bit are the core barrel, 
which captures the cores as they are 
drilled, and drill collars—heavy pipes 
to exert weight on the bit. Once the 
drill touches bottom, the entire drill 
is rotated from the derrick aboard 
ship. 

“Just like oil drilling" says op- 
erations manager V. F. “Swede” Lar- 
son, "except that we're on the high 
seas." 

But that's an important difference. 
If you're drilling on land and your 
bit wears out, you can simply pull 
it up, replace it, lower away through 
the hole, and start drilling again 
where you left off. But how do you 
find and drop your bit into a five- 
inch bore hole on the bottom of the 
ocean? 

The answer is a new technique 
called re-entry. It became vitally 
needed when the DSDP scientists 
kept hitting layers of chert—a hard, 
flint-like rock—in their drilling. The 
chert wore out even the hardest drill 
bits before underlying layers could 
be reached, and that was that. 

Last January, in the Caribbean, 
scientists and engineers aboard the 
Glomar Challenger proved the ob- 
stacle could be overcome. First, they 
lowered a sonar beacon to the drill- 
ing site, 13,000 feet below, for rough 
guidance. They attached casing, 


Sedimentary rocks from beneath Caribbean 
showed that Sea is not so ancient as once 
thought. DSDP scientists examine cores. 


drill pipe, and core bit to a funnel- 
shaped object called a re-entry cone, 
13 feet high and 16 feet across at the 
top, with three sonar reflectors 
spaced equidistantly around its cir- 
cumference. 

Then they lowered the whole as- 
sembly to the sea floor. The casing 
was pressed into the floor, leaving 
the cone sitting upright on the bot- 
tom. Normal drilling and coring 
then proceeded (through the “stem” 
of the funnel) penetrating soft sedi- 
ments to 1,300 feet under the floor, 
until the tungsten carbide bit met 
harder rocks, 45 million years old, 
and wore itself out at 2,300 feet. 

The drilling crew pulled the drill 
string up to the derrick floor, re- 
placed the bit on the drill pipe with 
a new one, and then lowered it to 
within 30 feet of the bottom. A 
sonar scanner, which emits and re- 
ceives a high-frequency sound signal, 
was lowered on a cable through the 
drill pipe to extend six inches below 
the bit. There it rotated 360 de- 
grees, bouncing sound beams off the 
cone’s reflectors, and detecting the 
echoes. 

Home in with sonar. Engineers on 
the bridge, watching an illuminated 
screen on the ship’s sonar set, fol- 
lowed the sweep as eagerly as ever 
a corvette’s commander tracked an 
enemy sub. ‘The first soundings 
showed the drill pipe to be 300 feet 
(laterally) away from the cone. 
Gingerly, Captain Joe Clarke nudged 
the ship until it was centered direct- 
ly over the cone. After one false 
start (a water jet supposed to help 
maneuver the drill string malfunc- 
tioned) the drill pipe was lowered 
through the cone and into the orig- 
inal five-inch hole. 


[Continued on page 147] 
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Ferroelectric Ceramics — 


New Twist 
with Light 


LIGHT 


Researchers are combining "e 
* . . UNPOLARIZED LIGHT 
electronics with light (ALL COLORS) 


POLARIZER 


ELLIPTICALLY POLARIZED 
WHITE LIGHT—EACH COLOR 
HAS DIFFERENT POLARIZATION 


FERROELECTRIC ELECTRODE 
CERAMIC i 
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ELECTRODE PLANE-POLARIZED 


PLANE-POLARIZED 
LIGHT (ALL COLORS) MARPON BAND 


SIGNAL 


to develop color displays, 
TV screens, and fantastic 
computer memories 


By JOHN R. FREE 
ILLUSTRATIONS BY FRANK SCHWARZ 


A transparent ceramic chip, sandwiched 
between sheets of polarizer material, breaks 
polarized white light (all colors) into two 
components, slowing one down. Light com- 
ponents emerging from ceramic combine 
in elliptical pattern. Analyzer blocks colors 
not given the right "twist." Applied volt- 
age changes the "'twist"—and the color. 


A blurry image recently flickered on a Picturephone in a 
room at Bell Laboratories. Scientists, hovering over com- 
plex electronic and optical equipment, carefully made ad- 
justments. The TV-like image sharpened, but remained 
darker than normal video telephone pictures. 

The Picturephone “call”—piped through a cable from 
one side of the lab to the other—probably wouldn't have 
impressed outsiders unaware of what was taking place. 
Picturephone calls, after all, were already being made be- 
tween cities. And video telephone service had been ofh- 
cially inaugurated months earlier ['*See-While-You-Talk 
Telephone Service," PS Mar. ’71]. 

Bell scientists were storing the picture on a ferpic—a 
ferroelectric-ceramic picture-storage device—via a labora- 
tory Picturephone set. The facial image was electronical- 
ly “frozen” in the crystals of the ferpic. Soon, Bell Labs 
hopes to use such a device so the only signals sent through 
the cable will be the subject’s lip movements. The Pic- 


Storing an image in a ferroelectric picture device 
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STORED IMAGE 


Unique ferroelectric chips are 
examined by their inventor, 
ceramist Gene H. Haertling, 
who perfected technique of 
adding rare earths to them. 


turephone image you see, however, will appear normal. 

"In a normal TV transmission,” Bell's Dr. Juan Mal- 
donado explained to me later, “you have to transmit the 
whole face and lip movements—30 times each second. 
With a ferpic, you would transmit only portions of the 
image that change, such as lip motion. The other ele- 
ments are already stored in the device.” 

More people on a line. With Picturephones requiring 
more and more transmission space on telephone lines in 
the ’70s, ferpics may play an important role. The caller's 
(and receiver's) image would be flashed ahead to a re- 
ceiving station and stored. Then, only small changes in 
the image would be transmitted over 
Picturephone lines. If you move your 
head while talking, a new image 
would be made (updated) in a split 
second. 

This would mean a sharp reduction 
in bandwidth requirements. (A Pic- 
turephone call hogs one mHz of 
"space" compared to a voice call's 
four kHz.) Many calls could be 
“squeezed” into lines normally used 
for a single two-way Picturephone 
conversation. 

'The ferpic is only one member of a 
growing family of ferroelectric de- 
vices. As Iben Browning, a research- 
foundation scientist investigating ap- 
plications for the ceramics told me: 
“The advantages of the material are 
enormous, because you can interact 
directly between electrical signals and 


Negative of photo at left can be used to 
contact-print image into ferpic. Transparent 
electrodes hold a charge across ceramic. 
Polarized light passes through transparency 
to photoconductive layer, which, depend- 


ing on light intensity, changes resistance 
and varies electric field through ceramic. 
Polarized light makes stored image visible 
-to produce photo at right. Ferpic is erased 
by applying voltage, flooding with light. 


light." 
You may hear more about scientific 
and industrial applications of ferro- 
Continued 
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OBJECTIVE-LENS PLANE 
(256 LENSES) 


Layered '5-in.-sq. chip (top) 
would be used with TV screen 
in IBM-proposed computer 
memory. When light strikes 
photoconductor, a binary “1” 
or “0” is stored in ceramic, : 
depending a voltage polar- FERRO. / 
ity across chip. Lens array ELECTRIC | 
(right) transmits 256 bits at AREAS VANGE |] 
once to 256 chips from spot = 
on 7-in. CRT. These 256 chips | 
could store some 50 to 100 
million bits. See text for data- 
recovery technique. 


~" FILM-STORAGE 
PLANE (256 FILMS) 


electrics in coming months, but experts I asked believe 
consumer products are several years off. Possibilities: 

@ Superfast computer memories—some capable of stor- 
ing one billion bits. 

€ Flat color displays and TV screens that could pro- 
vide purer colors than phosphors. 

e Variable filters for cameras that could be changed 
electronically. 

€ Electronic keys with ferroelectric memories. 

How it started. The new wave in ferroelectric-ceramic 
research began four years ago at Sandia Laboratories, a 
Western Electric subsidiary in Albuquerque, N.M. Sci- 
entists accidently discovered that when they applied an 
electric field to some new ferroelectric materials they 
were developing the ferroelectrics became birefringent. 
(Birefringence, a fixed property in many natural single 
crystals, makes them doubly refractive: Objects appear 
double through the crystals. ) 

Birefringence had not been observed before in man- 
made, polycrystalline ferroelectrics. Most important, the 
birefringence—and thus the "twist" it gives plane-polar- 
ized light—could be changed by varying the electric field. 

Sandia’s Dr. Gene Haertling and others are steadily 
improving the quality of ceramics. A key development by 
Haertling revealed last year incorporates an oxide of the 
rare-earth lanthanum into the basic ceramic compound: 
lead zirconate-lead titanate. This jumped the black-white 
contrast obtained from the resulting transparent ceramic 
to 1,000:1, a tenfold improvement over earlier materials. 
The latest fabrication improvement gives even “whiter 
whites” and “blacker blacks"—with a 4,000:1 contrast 
ratio. 

Putting on the squeeze. To make the ceramics, a chem- 
ically mixed powder is prepared, pressed into a cylindri- 
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cal slug, and baked under pressure. A diamond saw is 
used to slice a disk about .0l-inch thick. Polishing to 
about .002-inch reduces the disk to a precise optical thick- 
ness. Electrodes can then be attached. 

As demands for faster and larger computers increase, 
research labs here and abroad are studying methods of 
storing and recovering data optically. Such systems, ex- 
perts predict, will revolutionize the industry, Ferroelec- 
tric devices may be used for permanent computer data 
storage, or they may be adapted to communicate with 
laser-based storage techniques: hologram memories [ PS, 
July '66]. Holograms are ideal since all data is stored 
over the entire surface; damaging 50 percent of the holo- 
gram’s surface would not destroy a single data bit. 

Computer-king IBM, not surprisingly, is investigating 
various optical memory systems. Daniel W. Chapman, a 
manager at the company’s San Jose development labora- 
tory, has proposed a ferroelectric storage system (dia- 
grams, left) using a light spot from a TV screen to store 
and recover data. Chapman estimates 10 such cathode- 
ray-tube (CRT) systems linked through common elec- 
tronics could store a phenomenal one billion bits of data. 

The light spot, shifted electronically about the CRT 
face, has very little energy. But the energy, focused on a 
sensitive photoconductive film, is adequate to reduce the 
film's impedance and allow a small voltage pulse applied 
across the memory chip to switch the electrical polariza- 
tion of the ferroelectric layer. A binary “1” is written by 
applying a positive pulse; a negative pulse gives a “0”. 

How could you recover the data—determine whether a 
“1” or “0” is stored at a particular location? A light spot 
would be focused on the location while a negative pulse 
would be applied simultaneously to the chip. An out- 
put pulse would not be generated if a “0” is at the address, 
while a "1" state would produce an output pulse. 

Color TV displays. Using areas no larger than dots on 
color TV screens, ceramic matrices could be used for flat- 
screen, hang-on-the-wall color TVs. With a strong light 
source, TV images, like an animated 35mm slide, could 
be projected on a wall. But, as Browning points out, “The 
material waits for reasonable addressing methods.” To 
insure that each minute area of the ceramic plate passes 
the correct pure color, precise voltage pulses would have 
to arrive simultaneously from vertical and horizontal con- 
ductors crisscrossing the TV screen [see “TV You Can 
Hang on a Wall—the Race is Heating Up," PS Dec. '69]. 

The newest ceramic displays can be switched with rela- 
tively low voltages, a big advantage. Your TV set—and 
other CRTs used for information display—require thou- 
sands of volts. Bell Labs' ferpic device needs only 70 volts. 

Spacecraft may carry ferroelectric camera filters to 
the planets. Mounted in front of a camera lens, the filter 
could be adjusted for any desired color with digital pulses 
iransmitted from earth. Mechanical failures from tradi- 
tional filter-changing techniques would be ended. 

Another application of ferroelectrics is an electronic 
key developed by Diginetics Corp. Such a key, with a 20- 
bit memory, would have over one million combinations. 
Inserted in a readout device, the key generates a coded 
voltage combination to open a lock. Unlike magnetically 
encoded cards, ceramic data is difficult to read and alter. 

Debugging the chips. A number of problems with ferro- 
electric ceramics are still being ironed out. Cross-talk— 
interference between adjacent cells in display devices—can 
arise when electrical leakage in ceramics spreads birefrin- 
gence change where unwanted. Also, scientists are still 
unsure how many million times minute dipoles can be 
flipped back and forth before fatigue problems develop. 

How important are the new ferroelectrics? One engi- 
neering magazine called them the most important break- 
through for design engineers in 1970. You'll be seeing 
fascinating applications for years to come. 
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2 Pattern kit includes real lead 

Real lead and glass are used in Decra-Led system, but glass is solid panel; 
lead is cemented to front surface, without soldered joints. Color is painted on. 
You can order kits to duplicate designs shown, or buy lead coils and jars of 
color separately, to work your own pattern. Lead comes in four widths (Va" 
to ¥2") in oval section or flat (tor borders) at $1.35 to $2.95 per coil; in kits 
at $6.95 or $19.95. Stained Glass Color Art, Box 80, Delafield, Wis. 53018. 


Soft lead strips are pressed to surface of glass after backs are Transparent colors are painted on areas defined by leading, but 
coated with cement. Wooden boning peg assures solid contact; on opposite face. For full leaded effect, strips can be applied 
ends are trimmed with knife. Note glass taped on top of pattern. to both sides (cement is weatherproof), but this isn't necessary. 
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Erasable slides: 
New way to store 
information 


Adjusting a light source, 
Bell Labs physicist Dr. Juan 
Maldonado projects a terpic 
image on a small screen. 
He and Dr. Allen Meitzler 
invented “strained” ferpic 
that can be partially eras- 
ed. Pictures stored in a 
ferpic last indefinitely, with 
no power required to 
"freeze" them. By contrast, 
TV-like displays tor com- 
puter graphics and storage 
oscilloscopes need a con- 
stant supply of electrical 
power or the images fade 
and are lost. Laser beams— 
and regular light—can be 
used to “write” images into 
a lerpic. The beam is swep! 
back and forth over the 
ferpic by a deflection sys- 
tem that forms one line al 
a time—like a TV picture, 
The ferpic image is then 
viewed or projected with 
normal light and polarizer 
sheets. Bell is developing a 
technique to store color 
images in the new ferpics. 


See-through 
ceramics bring you 
switched-on color 


Identical samples of nor- 
mally clear ferroelectric 
ceramic display different 
colors because of their ori- 
entation on a transparent 
mounting sheet. The chips 
are placed between a polar- 
izer/analyzer pair with a 
light behind them. The 
second fixed polarizer (ana- 
lyzer) blocks all light wave- 
lengths not polarized at a 
specific angle—say 135 deg. 
lf a chip is physically posi- 
tioned so that it twists 
green light 135 deg, this 
color will emerge from the 
analyzer, If you turn the 
same chip slightly, it might 
elliptically polarize blue 
light to 135 deg. and the 
ceramic would appear blue. 
Sandia scientists found they 
could "rotate" the chips 
and make them display any 
color by applying different 
voltages across them. The 
electric field rotates micro- 
scopic areas in the material 
called dipoles, which in 
turn influence the angles 
at which polarized light 
emerges trom the ceramic. 
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Ferrari 365 GTB4 Daytona coupe has a top speed of 175 mph, will accelerate from O 


100 mph in 12 seconds flat! The V12 engine delivers 2 hp at 7,500 rpm trom onls 


cubic inches, using big \ al es, tour overhead camshafts. hem neads, six two-barrel carbs 
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Lamborghini Espada is a true four-seater Lamborghini Miura S has 240-cubic-inch Maserati Indy rates as a full four-seater and 
with a top speed of 163 mph and 0-100 mph V12 mounted transversely amidships, giving will reach 156 mph in fifth gear. The all- 
acceleration in 15 seconds. V12 engine de- 430 hp at 7,350 rpm and a 180-mph top aluminum four-cam 250-cubic-inch V8 en- | 
livers 390 hp from a mere 240 cubic inches. speed! Miura is only 41.5 inches high gine delivers 290 hp at 5,500 rpm 


Dino 246 GT, by Ferrari, has a 146-cubic ships. Its 195 hp at 7,600 rpm is enough to 
inch four-cam V6 placed transversely amid- drive the Dino to a top speed oí 149 mph 
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Maserati Ghibli two-seater has top speed oí à T AM a gr 5 * e b wb es Li: ns j 
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Power (340 hp) comes from a 288-cubic- (ea a TAL ene ork ME Bohs Pe T$ E o e 
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Ferrari 365 GT 242 is a highly refined four- 
seater, geared for a top speed of 152 mph. 
It goes from 0-100 in 16.9 seconds, while 1 
0-125 takes an even 27 seconds | s p^" 
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- The World's Fastest 


y 
e 

. Production Cars 

" The grand touring cars from Ferrari, Maserati, and Lamborghini 


are engineered for high speeds—with safety. They're faster down the 
be straight, but they also stop and steer better 


* By JAN P. NORBYE / PS Automotive Editor 
PHOTOS BY PETE COLTRIN 
y 
l: it’s super speed you want, go to 
v Italy. I did, to visit the three Italian 
" limited-production auto makers who 
have a virtual monopoly on high-per- E. 
formance, production-model touring — —-— |. j 
; cars. eee r EC. 
Italy's highways have no speed lim- Lamborghini P-250 Urraco is newest model 
its, and it's possible to travel for hours in the line, with a 220-hp V8 (left) posi- 
P. at average speeds of about twice the tioned amidships—behind the back seat. 
maximum legal speed on US Inter- Yes, it's a four-seater, though rear-seat di- 
A, mensions are critically small. The 152-cubic 


state Highways. Ferrari, Maserati, 
and Lamborghini produce cars with 
top speed up to 180 mph. You must 
be crazy to drive like that, some say. 
It's dangerous! Sure. You have to 
know what you're doing. 

I got an expert demonstration from 
a man of unique qualifications—Guer- 
rino Bertocchi, chief tester at Maser- 
ati. One morning I joined him for a 
speed test of the latest Ghibli S; and, 
boy, did I get some driving lesson! 


[Continued on page 126] 


Lamborghini Miura (right and below) 
carries its big V12 under the rear win- 
dow louvers. Engine, clutch, and trans- 
axle weigh only 700 pounds. Wheel- 
base is 98.4 inches, length 171.6. 


inch V8 weighs 520 pounds, transaxle in- 
cluded. Top speed is 145 mph 


TWO SHORICUTS TO- 
Your Own Stained-Glass 


Want a weatherproof window 
with the glow of real stained 
glass? Create one by using a 
new catalog ordering system 
—or make one from a kit 


By E. F. LINDSLEY and AL LEES 


M odern materials now let you cre- 
ate custom-designed windows with all 
the elegance of actual stained glass— 
at a fraction of the cost, the fuss, the 
weight, or the fragility of leaded 
panels. Last month’s PS brought you 


1 Design portfolio gives many options 


step-by-step instructions for assem- 
bling an authentic window by fitting 
pieces of colored art glass into sol- 
dered lead channels. The two methods 
shown here achieve a similar effect 
by applying beads of lead and trans- 
parent dyes to the surface of clear 
sheets of plastic or glass. 

In the first method, you design the 
window by choosing elements from a 
portfolio, and the completed Plexiglas 
panel is shipped from the manufac- 
turer, ready for mounting in your sash 
or frame. In the second, you choose a 
design and order a kit containing all 
materials (including coils of actual 
lead) to duplicate that design on a 


sheet of glass—sort of a variation on 
the paint-by-the-numbers technique. 

Catalog ordering system. This is de- 
scribed in caption 1. To test it out, we 
designed a window panel, selecting a 
central “drop-in” design plus the 
background pattern and colors we felt 
would best complement it. Our panel 
arrived in a sturdy wooden crate and 
is now proudly displayed as a strik- 
ingly handsome variation on the an- 
cient art of stained glass. 

The outline beads are a metallic 
gray to suggest lead strips; actually 
they're applied like beads of caulk 
(or decorative cake frosting) and 


[Continued on page 110] 
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Everything to help you create a one-of-a-kind window is in portfolio at 
right: hundreds of “drop-in” designs (initials, symbols, shields, flowers, and 
figures) and a dozen background patterns (five samples are on the cover) 
plus a color chart with chips grouped in compatible columns to simplify 
selection. Jot your choices on an order blank, along with dimensions ot 
window sash you want to fill—back comes your assembled design. Cost is 
determined by size and complexity, with background patterns as low as $7 
a square foot and drop-in designs from $6 to $60. Examples of nonstandard 
designs below: 18-by-22-ft. panel depicting the burning bush, commissioned 
by a synagogue; at right, sidelights dress up entry without privacy loss. Basic 
panel is Plexiglas; "leading" and translucent colors are pigmented fiberglass 
applied to interior face. For Design-A-Glas portfolio and price list, send 


$1.50 to House of Stainglas, 3917 Oakton, Skokie, Ill. 60076. 
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Your 1971 
Guide to 
Action- 
Packed 
Travel 


How to use the exciting new 
PS Map—it lists 50 percent 
more events than last year 


By HERBERT SHULDINER 
PS Senior Editor 


S tumpea for good vacation ideas? 
Well, we know where the action is, 
and have pinpointed more than 300 
exciting events on the Popular Sci- 
ence 1971 Travel Map of the United 
States. 

There are nearly 50 percent more 
events than last year in this handy 
guide. Here's how to use it in plan- 
ning your trips this year: We've sep- 
arated the events into six categories 
of special interest to PS readers—air 
events, auto events, motorcycle 
events, off-road vehicle events, water 
events, and winter sports. 

Here are the kinds of attractions 
you'll find: 

€ Air events include fly-ins, an- 
tique plane shows, races, and sky-div- 
ing meets. 

€ Auto events include large seg- 
ments of the SCCA, NASCAR, and 
USAC schedules. There are also an- 


tique auto shows, rallys, and local 
and regional races. 
e Motorcycle events list races 


sponsored by the American Motorcy- 
cle Assn., as well as motocrosses and 
desert racing. 

e Off-road-vehicle events feature 
best-known races in Baja California 
and the West. 

e Water sports include sailing, 
rowing, and powerboat races. There 

Continued 
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Index to the Popular Science 1971 Travel Map— 


woo N UO A d WwW Ade 


10. 

. Seneca County Mirshow-:Tiffin. Ohio, Aug. 
15. 

. World Championship Radio-Controlled 


: Skydiving Show — 
. Antique ‘Airplane Fly-In — Ottumwa, 


. Fly-in — Camp Needmore, Mont., 


ZX AIR EVENTS 


. Air Roundup—Red Bluff, Calif., Aug. 28-29. 
. West Coast Antique Airplane Fly-In — Wat- 


sonville, Calif., May 14-16. 


. NW Florida Air Fair — DeFuniak Springs, 


Fla., May 30. 
Key Biscayne, Fla., July 


; diinton County Pilots Annual Flv-In — 


Franklin, Ind., June 27. 
lowa, 
Sept. 3.5 


. Powder Puff Derby Air Races — Baton 


Rouge, La., July 8. 
Aug. 21- 
22." 


. National Championship Air Races — Reno, 


Nev., Sept. 20-26. 
Parachute ee ipid nnn oat Lake 
Placid, N. Y., Sept. 1 


Model Plane Meet—Phila., Pa., Sept. 15-19. 
l. Parachute Championships — Rich- 
mond, R. l., June 12-13. 


. Professional Parachute Meet—Richmond, 


R. l., Aug. 21-22. 


. Annual Antique Aircraft Foundation Fly- 


In — Santee, S.C., May 1-2. 


. Experimental Aircraft Fly-In and Airshow— 


Santee, S.C., June 5-6. 


. Annual SW Regional Fly-In — Georgetown, 


Tex., Sept. 3-5. 


. Region-| Soaring Championship — Sugar. 


bush, Vt., May 26-30. 


. National Soaring Meeting—Ephrata, Wash., 
June 14-24. 

. International Air Fair—Everett, Wash., July 
17-18. 

. Experimental E Convention — Osh- 
kosh, Wis., Aug. 1 


. Fourth Wyoming Air Tour— Wyoming (state- 


wide), Aug. 30-Sept. 6 


. International Air Show— Abbotsford, B.C., 


Canada, Aug. 6-8. 


CJ AUTO EVENTS 


. NASCAR Grand National—Talladega, Ala., 


May 16. 


Pete Grand National—Talladega, Ala., 


devi Ball 200—Phoenix, Ariz., Oct. 23.* 


| as m Challenge Cup— Monterey, Calif., 


Oct. 17. 


. SCCA Formula-A Race — Monterey, Calif., 


May 2. 


25. 
25. 


26. 
26. 
26. 
. Pikes Peak Hill Climb—Pikes Peak, Colo., 


. Firecracker 400 — 
. NHRA Championships — 


. Birthplace of Speed 


California 500 — Ontario, Calif., Sept. 5. 
NHRA Supernationals — Ontario, Calif., 
Nov. 20-21. 
NASCAR Grand National — Riverside, Calif., 
June 13. 

Calif., 


SCCA Formula-A Race — Riverside, 
Oct. 3. 

Los Angeles Times Grand Prix—Riverside, 
Calif., Oct. 31. 

July 4 


. Trans-Am Road Race — Lime Rock, Conn., 


ay 31. 
Formula-A Race — Lime Rock, Conn., 
Sept. 6. 


. NASCAR Grand National Races — Dover, 


Del., June 27; Oct. 17. 

Daytona, Fla., July 3-4. 
Gainesville, Fla., 
Sept. 18-19. | 
MotoReunion — Or- 
mond Beach, Fla., Nov. 26-27. 


33. TEST Grand National — Atlanta, Ga., 
ug. 1. 

34. SCCA Formula-A Race — Gainesville, Ga., 
May 23. 

34. T Challenge Cup — Gainesville, Ga., 
uly 11. 

34, Trans-Am Road Race — Gainesville, Ga., 
Sept. 19. 

35. NASCAR Grand National — Macon Ga., 
Nov. 7. 

36. All-Pro Funny Car Open — Boise, Idaho, 
June 4. 

37. Memorial Day Race — Meridian, Idaho, 


: Indianapolis 500 — 

: irate Classic — Indianapolis, Ind., 
19. 

. NHRA Championships — 


. NHRA Championships — Sioux City, 


. New England 
. NASCAR Gra 


May 30. 
Indianapolis, Ind., May 


June 


Indianapolis, Ind., 
May 1-2. 


. NHRA Nationals — Indianapolis, Ind., Sept. 


2-6. 


. Old Settlers and Threshers Reunion — Mt. 


Pleasant, lowa, Sept. 2-6. 
lowa, 
May 22-23. 


. NHRA Championships — Bowling Green, 


Ky., Sept. 18-19. 


. Antique Auto Rally — LaFayette, La., Sept. 


4-5. 


. SCCA National Races — Lake Charles, La., 


May 31. 


. National Sports Car Races — Cumberland, 


Md., May 14-16. 


. New England “MGT" Register Meet — South 


Egremont, Mass., Sept. 9-12. 


. Old Car Festival — Dearborn, Mich., Sept. 


11-12. 


. NASCAR Grand National Races— Irish Hills, 


Mich., June 6; Aug. 15 


. Trans-Am Road Race — Brainerd, Minn., 


July 4. 


Fert Formula-A Race — Brainerd, Minn., 


g. 15. 


: Cem Challenge Cup — Brainerd, Minn., 


Sept. 12. 


. Glidden Tour — Gulfport, Miss., Oct.* 
. Madel T Races—Livingston, Mont., July 4. 
. NHRA Championships — Omaha, Nebr., 


Sept. 18-19. 


. Trans-Am Road Race — Loudon, N.H., May 


16. 

“MGT" Register Meet — 
Waterville Valley, N.H., June 24-27. 
National — Trenton, N. J., 
July 11. 


* 


dm "n 


over 300 events oí interest to PS readers, where and when they happen 


54. 
55. 


55. 


A giant, 18-by-26%4-in. copy of the completely revised 
and enlarged Popular Science 1971 Travel Map, folded to 
store in your glove compartment, is yours free when you 
buy the new Popular Science Discover America Road Atlas. 
This handsome package of travel ideas will help you make 


. Motor Car Festival — 


: Mt Grand National — Bryan, 
Dec. 5 


Trenton 300 — Trenton, N. J., Sept. 26. 
Can-Am Challenge Cup — Watkins Glen, 
N. Y., July 25. 
Trans-Am Road Race — Watkins Glen, N. Y., 
Aug. 15. 
Os Grand Prix— Watkins Glen, N. Y., Oct. 
World 600 Grand National — Charlotte, 
N.C., May 30. 

i National, 50 500 — Charlotte, N.C., Oct. 10. 

. Wilkes 400 — North Wilkesboro, N.C., 
Sept. 19. 

. American 500 — Rockingham, N.C., Oct. 


24. 
NASCAR quu National — Weaverville, 
N.C., Aug 


. Sports Gri Hill Climb—Bellefontaine, Ohio, 


July 10-11. 


. National Tractor-Pulling Contest — Bowling 


Green, Ohio, Aug. 20-22. 


. Old Car Club Festival — Lancaster, Ohio, 
June 5-6. 

. Trans-Am Road Race — Lexington, Ohio, 
June 6. 

; july S. Formula-A Race — Lexington, Ohio, 

: Can -Am Challenge Cup — Lexington, Ohio, 
Aug. 22. 


i Antique Car Show — Payne, Ohio, Aug. 14. 
. Pocono £! uly 3. 


— Pocono, Pa., July 
. Model-T Antique Show — East Greenwich, 
R.I., June 27. 
Newport, R.I., June 


19-20. 


. Rebel 400 — Darlington, S.C., May 1. 

. Southern 500 — Darlington, S.C., Sept. 6. 

. NHRA Championships — Sioux Falls, S.D., 
June 26-27. 

. Vanishing Trails Expedition — Wall, S.D., 
Sept. 26. 
NASCAR Grand National — Bristol, Tenn., 
July 18. 

. NASCAR Grand National— Nashville, Tenn., 
July 24. 
NASCAR Grand National — Bryan, Tex., 
June 20. 


Tex., 


. NHRA Spring Nationals — Dallas, Tex., 
June 11-13. 

A SA World Finals — Dallas, Tex., Oct. 

. National Speed Week — Wendover, Utah, 
Aug. 22-28. 


. Great Salt Lake National Road Races — 


West Jordan, Utah, Aug. 27-29 


the most of your vacation. The Road 
Augs gives you: 


Extra-large individual maps of all 
50 states, Canada, and Mexico— 
each state with its own index to 
cities and towns. 

Detailed maps of 25 major U: s. 
cities. 

Maps of 12 National Parks, with 
accommodations, seasons, fees. 
Seventy full-color photos of ma- 
jor U.S. tourist attractions. 
Transcontinental mileage chart. 
Toll-road information. 

Speed laws; license requirements. 
Canadian tourist regulations. 
Map of Mexico and tourist regu- 
lations. 


Two-page map of U.S., showing 


77. 


78. 
79. 


80. 


. NHRA Championships — Montreal, 
à Trans-Am 
. SCCA Formula-A Race — St. 


Spons Car Hill Climb — Bolton, vt, Sept. 


Antique Car Rally—Stowe, Vt., Aug. 20-23. 
NASCAR Grand National — Martinsville, Va., 


Sept. 26. 
NASCAR Grand National — 
Sept. 12 


Richmond, Va., 


. Trans-Am Road Race—Kent, Wash., May 2. 
. Mountain State Antique Car Show — Cedar 


Lakes, W. Va., June 30-July 4. 
Caravan of Classic Car Club of America — 
Charleston, W. Va., Aug. 8-14. 


. Mountaineer 150 — Parkersburg, W. Va., 


July 18. 


. Trans-Am Road Race — Elkhart Lake, Wis., is = 


July 17. 
SCCA Formula-A Race-Elkhart Lake, Wis., . 
July 18. 1 
. Can-Am Challenge Cup - — Elkhart. Lake, 
Wis., Aug. 29. 


. Rex Mays 150 — Milwaukee, Wis., June 6. 


Tony Bettenhausen 200 — Milwaukee, Wis., 
Aug. 15. 


. Trans-Am Road Race — Edmonton, Alta., 


Canada, June 20. 


. SCCA Formula- A Race — Edmonton, Alta., 


Canada, Aug. 1 


. Can-Am ' Challenge Cup — Edmonton, Alta., 
Canada, Sept. 26. 
. NHRA Championships—Mission City, B.C., 


Canada, June 26-27. 


. Can-Am Challenge Cup — Bowmanville, 


Ont., Canada, June 13. 


P.Q., 
Canada, May 22-23. 
Road Race — St. Jovite, P.Q., 
Canada, Aug. 1. 
Jovite, P.Q., 


Canada, Sept. 11. 


. Can-Am Challenge Cup — St. Jovite, P.Q., 


Canada, June 27. 


LY MOTORCYCLE EVENTS 


. 200-Mile Road Race — Talladega, Ala., 
5. 


Se 


pt. 
. 20-Lap National SRMATUNOR IND Race — 


Corona, Calif., July 31. 
50-Lap TT Race-— Gardena, Calif., July 24. 


. 20-Lap National Championship Race — 


Gardena, Calif., Sept. 25. 


4 ^ Mili Road ‘Race— Ontario, Calif., Oct. 


25-Lap National Championship Race — 
Sacramento, Calif., Sept. 19. 


FREE TO POPULAR SCIENCE READERS 


the current status of the entire interstate highway network. 

This 72-page atlas is printed in full color. Maps are easy 
to read—photos give you lifelike previews of the spots you'll 
plan to visit. To get the atlas promptly, plus the free Travel 
Map, send in the coupon below, with $1.50. Satisfaction 


mr mi 


set ey 


20-Lap National Championship Race — — 


97. 

San Jose, go , July 5. À 

. 98. Hopetown M otocross — Simi, Calif., late 
Nov. p^ 

99. Barstow to Las Vegas Cross Country — 
Yermo, Calif., Nov. 27. 

100. AMA, Professional Motocross — Atlanta, 

101. 25-Lap National Championship =- - Hins- l 

l dale, IIl., Aug. 13. — ; 

102. 20-Lap ‘National Championship — Terre 
Haute, Ind., June 20. 

103. 20-Lap National Championship — | Louis. 
ville, Ky., June 5. 

104. Missouri State Fair Motorcycle. fu 
Sedalia, Aug. 14-29. 43 s na 

105. Cross-Country | pei Race E^ 
Bank, Mont., 4-6. 

106. 100-Mile Nations! Championship Race — 
Loudon, N.H., June 13. 

107. 20-Lap National Championship Race —- 
Columbus, Ohio, June 27. 

108. 20-Lap National Sg gg D Race — 
Oklahoma City, Okla., 

109. 20-Lap National Em piondilp Race — 
Jennerstown, Pa., Aug. 15. 

110. 100-Mile Road Race — Mt. Pocono, Pa, 

111. ong og National Championship Race E 
Nazareth, Pa., Sept. 12. 

112. Black og Motorcycle Classic — Sturgis, 

113. 30-Lap Race — Castle Rock, Wash., 

114. 106-Mile Road Race — Kent, Wash., July 


11. 


c 


guaranteed—or your money back. 


box 1100 


Name 

Address 
City 
State 


Teaneck, N.J. 07666 


| enclose $1.50 (check or money order; NO 
CASH) for the 72-page Popular Science Dis- 
cover America Atlas and my free giant-size 
copy of the Popular Science 1971 Travel Map 
of the U.S. 


Zip 


j a PS Dept. MAP-5 
| 
| 
| 
| 
| 
| 
| 
| 
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Where to find the pick of sailing, fishing, and powerboat festivals, plus 


Msi 


a. 
| gE | 


<> OFF-ROAD VEHICLES 


115. Dune Buggy Races — Fort Bragg, Calif., 
May 30. 

116. Beach Buggy Day — Jacksonville Beach, 
Fla., Sept. 5. 

117. Swamp Buggy Days — Naples, Fla., Oct. 
23.24. 

118. Mexican 1,000 — Baja Calif., Mexico, 
early Nov. 

119. Baja 500 — Ensenada, Mexico, late June. 

120. Baja 300 — Mexicali, Mexico, Sept. 17-18. 

121. La Guna Salada — Mexicali, Mexico, Dec. 


122. 4-Wheel-Drive Races — Truth or Conse- 


quences, N.M., May 5-9. 


are also fishing. scuba-diving, and 
white-water-slalom events. 

e Winter sports give vou a range 
of snowmobiling, skiing, and winter 
carnivals. 

Each category is denoted by its 


own symbol. So just study the map 
and pick out the symbols that interest 
you. Match the key number inside 
the symbol to the index listing and 
find its exact location. 

In most instances, we've given the 
72 | POPULAR SCIENCE 


CO WATER EVENTS 


. Yukon 800 Marathon Riverboat Race — 
Fairbanks, Alaska, June 19-20. 

. Annual Salmon Derby — Sitka, Alaska, 
June 19-20; 26-27. 

. World Championship Speedboat Race — 
Lake Havasu City, Ariz., Nov. 22-28. 

. Yacht Club Championship Races — Lake 
Pleasant, Ariz., May 23. 

. Inner Tube Floating Races—Yuma, Ariz., 
July 4. 

. Lake Georgia-Pacific Fishing Tournament 
— Crossett, Ark., June 5-6. 

. Salmon Festival—Arcata, Calif., July 10. 

. Salmon Derby — Eureka, Calif., June 1. 

. Klamath Salmon Festival — Klamath, 
Calif., June 27. 

; DE Derby—Rio Vista, Calif., Sept. 24- 


1 Yacht Club Regatta—Grand Lake, Colo., 
early July. 

. Arkansas Riverboat Races— Salida, Colo., 
mid-June. 

. Yale-Harvard Regatta — New London, 
Conn., June 19. 

. President's Cup Regatta — Washington, 
D.C., June 5-6. 

. Sailing and Canoe Regatta— Washington, 
D.C., Sept. 18-19. 

. East Coast Surfing Championships — 
Cocoa Beach, Fla., Sept. 5-6. 

138. Eight Flags Shrimp Boat Races—Fernan- 

dia Beach, Fla., May 1-2. 


exact date on which the event 1s to be 
held. However, some events were stil] 
not firmly scheduled as we went to 
press. In order to learn the exact date 
for these, write to the chamber of 
commerce in the town where it's be- 
ing held. 

Some other events may be post- 
poned and rescheduled in case of un- 
favorable weather. If vou're planning 
to travel long distances to any of 


these happenings. it's a good idea to 


139. Somerset Regatta — Marco Island, Fla., 


Sept. 5-6. 

140. Fiesta of Five Flags — Pensacola, Fla., 
June 5-13. 

141. Christmas Boat Parade—Pompano Beach, 
Fla., Dec. 19. 

142. ow Day Regatta— Sarasota, Fla., Sept. 

143. Tarpon Derby — Brunswick, Ga., June 1- 
30. 

144. Ski-Shows—Callaway Gardens, Ga., June 
8-30. 

145. Professional Boat Races—Savannah, Ga., 
May 23. 

146. Fishing Rodeo—Statesboro, Ga., May 1. 

147. Fishing Rodeo — Stone Mountain, Ga., 
May 22. 

147. Canoe Races—Stone Mountain, Ga., June 
26. 

148. McFarland Regatta—Waikiki Beach, Ha- 
waii, July 4. 

149. Garnet Cup Power Boat Races — Harrison, 
Idaho, Sept. 19. 

150. Annual Snake River Regatta — Weiser, 
Idaho, May 17.* 

151. Little 500 Regatta — Lake Lemon, Ind., 
May 2. 

152. ^d Day Flotilla — Syracuse, Ind., June 

153. East-West Hydroplane Championships — 
Knoxville, lowa, July 4. | 

154. Aquacade — Atchison, Kans., Aug. 13. 

155. Governor's Cup Regatta — Hardin, Ky., 
May 30. 

155. 


— Cup Regatta — Hardin, Ky., Oct. 


156. 


ae Madison Regatta— Milton, Ky., July 4-6.* 


SUM Regatta — Owensboro, Ky., June 


158. North-South Championship Boat Race— 
Somerset, Ky., May 22-23. 

159. Scuba Diving Tarpon Rodeo-— Abbeville, 
La., Sept. 2-4. 

160. World's Outboard Championship Races— 
Alexandria, La., Sept. 16-20. 

161. Scuba Diving Tarpon Rodeo—Empire, La., 
Aug. 20-21. 

162. Scuba Diving Tarpon Rodeo — Golden 
Meadow, La., July 3-5. 

163. Spear Fishing Rodeo — Grand Isle, La., 
June 25-27. 

164. World Championship Pirogue Races — 
Lafitte, La., May 16. 

165. Lake Pontchartrain Fishing and Diving 
Rodeo — New Orleans, La., Aug. 7-8. 

166. Windjammer Days — Boothbay Harbor, 
Me., 2nd week July. 

166. Tuna Tourney — Boothbay Harbor, Me., 
all August. 

167. Schooner Days— Camden, Me., early Aug. 

168. Annual Sloop Races — Friendship, Me., 
late July. 

169. World's Championship Lobster Boat 
Races — Jonesport, Me., July 4. 

170. Fishing Derby — Kennebunk, Me., mid- 
July through mid-Aug. 

171. Small Craft Races — Kittery Point, Me., 


every Sunday during summer. 
172. Annapolis-Newport Race—Annapolis, Md., 
June 19 [see 199]. 


173. White Marlin Tourney—Ocean City, Md., 
Sept. 12-18. 

174. Charles River Regatta — Boston, Mass., 
Oct. 31. 


phone ahead to confirm that it's really 
coming off. 

The vacation ideas presented here 
range from world-famous events to 
more-local favorites that never get 
talked about, except by those who live 
nearby. We've not only chosen things 
that are for watching. There are lots 
of events that invite your participa- 
tion—small-boat races. fishing rodeos. 
and car rallies. 

Mind vou. this is not just a summer 


a roundup of snowmobiling, skiing, winter carnival and off-road vehicle events 


175. "e Week— Marblehead, Mass., July 25- 

176. Striped Bass and Bluefish | — Mar- 
tha's Vineyard, Mass., Sept. 15-Oct. 15. 

177. Race Week — Quincy, Mass., Aug. 7-11. 

178. Paul Bunyan Water Carnival — Bemidji, 
Minn., July 1-4. 

179. Northwest Water Carnival— Detroit Lakes, 


Minn., July 14-18. 
180. Klondike Days Canoe Races—Elba, Minn., 
a 
181. Festival of Lakes—Fairmont, Minn., July 


182. Aquatennia — Minneapolis, Minn., July 


. Hydroboat Races—Stillwater, Minn., July 
29-Aug. 1. 

. Manitou Days Sailboat Races—White Bear 
Lake, Minn., July 25-31. 

. Finish New Orleans/Gulfport Sailing Re- 

p — Gulfport, Miss., June 25. 

ellowstone River Float — Livingston to 

Billnas, Mont., July 9-11. 

Raft Race — Terry, Mont., July 4. 

. Canoe Races — Truth or Consequences, 
N. M., May 5-9. 

. Pirates Weekend—Alexandria Bay, N. Y., 
Aug. 7-8. 

: Gen'l Clinton Canoe Regatta — Bainbridge, 
N. Y., May 29-31. 

. Delaware River White Water Canoe Re- 
"e Barryville, N. Y., Aug. 1. 

. Antique Boat Show—Clayton, N. Y., Aug. 
21-22. 

. Race Week—Larchmont, N. Y., July 10- 


187. 


17. 

. National Intercollegiate Rowing Cham- 
XT ey — Onondaga Lake, N.Y., June 

. Old Whalers' Festival—Sag Harbor, N. Y., 
June 11-13. 

. White Water Slalom—Unadilla, N. Y., Oct. 


2- 
. Water Festival—Huron, Ohio, July 9-11. 
. Boatnik Festival—Grants Pass, Ore., May 
28-30. 

. Annapolis to Newport Race Arrivals — 
Newport, R. l., June 21-22 [see 172]. 

: o Festival — Beaufort, S. C., July 26- 


201. Trident Fishing Tourney — Charleston, 
S. C., May 1-Oct. 31. 

à Water Sport Show — Eutawville, S. C., 
June 6. 

. Billfish Tournament—Georgetown, S. C., 
May 21-22. 

. Oahe Days — Pierre, S. D., Aug. 12-15. 
. Aqua Festival — Austin, Tex., Aug. 6-15. 
. Lake Meredith Festival — Borger, Tex., 
June 3-6. 

. Annual Christmas Yacht Parade — Clear 
Ene Tex., Dec.* 

CavOlLcade—Port Arthur, Tex., Oct. 21- 


24. 
i aw Marathon—Green River, Utah, June 


. July 4 Regatta — Tappahannock, Va. 

211. East Coast Surfing Championships —Vir- 
ginia Beach, Va., Aug. 28-29. 

. Kayak Festival—Fall City, Wash., May 22- 


23. 
: ^Y cam Lakefair — Olympia, Wash., July 
. Seafair—Seattle, Wash., July 30-Aug. 8. 


map. We've selected many events 
that are held in other seasons, re- 
sponding to the growth of off-season 
travel in the U. S. What's more, you 
can even find some of your favorite 
sports taking place at odd times. 
For instance, you might consider 
watching a ski meet in July. Where 
does it happen? At Mt. Alyeska, 
Alaska, on July 4th; and at Mt. 
Timpangos, Utah, on July 5th. 
There are tradition-steeped events, 


215. + aa Festival—Hinton, W. Va., Sept. 9- 


216. Regatta New Martinsville, W. Va., Sept. 
217. Menominee River Canoe Race — Marin- 
ette, Wis., July 3. 

Powerboa it Regatta—Menasha, Wis., July 


. Stock Outboard Racing Regatta -- Merrill, 
Wis., June 26-27. 
220. Badger Water Ski—Miocqua, Wis., July 
221. Sey Regatta — New London, Wis., 
uly 

. Canoe Races—Ojibwa, Wis., Aug. 8. 
223. Aquafest—Rice Lake, Wis., June 10-13. 
. Canoe Races—Soldiers Grove, Wis., June 


20. 
i un Fever Contest—Tomahawk, Wis., 
à Raft Race—Wisconsin Dells, Wis., June 


à Snake River Float Trips—Jackson Hole, 
Wyo., June. 

. Klondike Days Raft Races — Edmonton, 
Alta., Canada, July 22-31. 

. International Regatta — Kelowna, B. C., 
Canada, Aug. 4-7. 

. Bathtub Race — Nanaimo to Vancouver, 
B.C., Canada, July 10-18. 

. Sea Festival — Vancouver, B.C., Canada, 
mid-July. 

231. Trout Festival—Flin Flon, Man., Canada, 


June 25-27. 
Fishermen" Cap Pele, N.B., 


5 ‘ee 
pM Aug. 1 
nadian Olym c Training Regatta — 
Kingston, Ont., Canada, Aug. 29-Sept. 3. 
234. Royal Canadian Henley Regatta — St. 
Catharine's, Ont., Canada, late July. 
. Raftsman's Festival —Hull, P.Q., Canada, 
July 2-11.* 
. Swimming Marathon—Roberval to Peri- 
bonka, P.Q., Canada, Aug. 2. 
. International Canoe Race — LaTuque to 
Trois Rivieres, P.Q., Canada, Sept. 4.6. 
. Professional Speedboat Regatta— Valley- 
field, P.Q., Canada, July 10-11. 


L.) WINTER SPORTS 


. Snowmobile Rodeo—Anchorage, Alaska, 
Nov. 20. 

. Midnight Sun Ski Tournament — Mt. 
Alyeska, Alaska, July 4. 

241. prd "d Slalom—Arapahoe Basin, Colo., 
ay B. 
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like the Indianapolis 500, where all 
the emphasis is on winning; and there 
are some that are designed for noth- 
ing but having a lot of laughs. 

You'll find something doing in all 
50 states, Canada, and Mexico. Many 
take place in areas far off the beaten 
path. You can use the map to help 
escape the hordes of tourists that jam 
the roads at peak vacation times. 

We've spotted the events on a map 
drafted by highly skilled cartograph- 


242. Cutter Races — Pocatello, Idaho, Dec., 
every Sunday. 

243. Snowmobile Derby — Ironwood, Mich., 
Dec.* 

244. Snowmobile Races — Sault St. Marie, 
Mich., Feb. 1972.* 

245. Snowmobile Grass Races — Big Lake, 
Minn., Sept. 12. 

246. Snowmobile Races — Brainerd, Minn., 
ec * 

247. Birchwood Snowmobile Races — Duluth, 
Minn., Jan. 1972.* 

248. Grand Prix Snowmobile Races—Hutchin- 

| son, Minn., Dec. 18-19. 

249. rg Carnival — St. Paul, Minn., Jan. 

250. Snowmobile Races — West Yellowstone, 
Mont., Dec. '71; Mar. 72. 

251. Snowmobile Races — Boonville, N. Y., 
Feb. 1972. 

252. July 4 Ski Jump — Lake Placid, N. Y., 
July 3. 

253. Annual Winter Festival — Minot, N. D., 
early Feb. 1972. 

254. Porter Rockwell Ski Slalom — Mt. Tim- 
pangos, Utah, July 5. 

255. Bear River Cutter Racing — Tremonton, 
Utah, Dec., Leve Saturday. 

256. oe Derby—Coloma, Wis., Dec. 

257. Snowmobile Derby—Crandon, Wis., Dec. 
19-20. 

258. Snowmobile Derby — Eagle River, Wis., 
Jan. 21-23, 1972. 

259. Snowmobile Derby—Fredonia, Wis., Dec. 
26-27. 

260. Der a Sports Derby — Green Bay, Wis., 

261. Ski and Snowmobile Show — Milwaukee, 
Wis., Oct. 22-24. 

262. Snowmobile Derby — Rhinelander, Wis., 
Jan. 14-16, 1972. 

263. Kickapoo Snowmobile Rally — Westby, 
Wis., Dec. 27. 

264. Winter Carnival—Quebec City, P.Q., Can. 
ada, Feb. 10-24, 1972. 

265. Snow Festival — Ste. Agathe-des-Monts, 
P.Q., Canada, Feb. 1-28, 1972. 

*Tentative 


NOTE: Some events were not definitely sched- 
uled as this went to press. Others may be 
rescheduled if weather conditions are unfavor- 
able. Therefore, it's advisable to phone ahead 


if you're planning a long trip to attend one of 
these events. 


ers. The scale is one inch to 186 miles. 
It shows the entire interstate highway 
system, completely up to date. Other 
principal U.S. turnpikes and roads, 
and large sections of the Trans-Cana- 

da Highway, are also shown here. 
See the box on page 71 to find out 
how you can get a free giant-size 
copy of this four-color map, folded to 
fit in your glove compartment. And 
act at once, because last year's sup- 
ply was quickly sold out. 
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Tread check is tree at local tire 


stores will your jack work if you have a 

Don't torgel thal spare—useless On a lat? The only wav to know for sure 
lonely road il as as flabby as the flai to pull the jack out and actually raisi red-hot 
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Do your seats slide into all positions ireels 
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Car 


Are 


the locks secure. anchoring the seats properly? Check seat 
belts, too. Thev should be free of wear, easy to adjust 

Under the hood musts: clean air cleaner; no leaking from 

carburetor, tuel pump, or valve-cover gaskets; and a func- 
tioning antipollution valve for better performance and mileage 
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Aggravation can take over on a vacation if you wake up one morning and your 
[] car won't start. Battery cables should be in good condition and have clean, tighi 
connections. The battery should hold a full charge, and fluid should be at the proper 
level. Horns, turn signals, taillights, and brake lights should be up to par, too. 


Travel 


| Wipers and windshield washers are important, especially 
_} during vacation. Washer angle should be correct, blades 
should be in good condition. Defroster should work properly. 


Master cylinder should be full and the brakes operating safe- 
ly. Park on a hill and check the emergency brake. Have 
automatic transmission? Place selector in park; car shouldn't roll. 


= = a TA = 


aa 


Decrease the chance of dangerous, time-consuming mishaps on the 
road—check your car before leaving on vacation 


By JIM DAVIS 


Check water hoses and tighten clamps. See that the radiator 
! is clean and receiving a free flow of air. Make sure the 
pressure cap is working. Fan belts should not be cracked or frayed. 


| Examine the entire exhaust system: Pinholes and heavy rust 
can be danger signs, indicating thinness of the metal due 
to internal corrosion. Check rubber exhaust hangers for wear. 


Toss up in a truck camper at a Scottish caravan site or 
a French terrain de camping and you'll be greeted as an 
exciting rarity. But that's about the only kind of recrea- 
tional vehicle Americans aren't yet rolling cross-country 
in droves to camp in Europe. 

Most Americans camping abroad favor specialized 
RVs, usually VW Campmobiles. Some, though, happily 
crawl into tents at night. To these popular options an- 
other has now been added: rental rigs. 

You can hire a car plus trailer, trailer alone, big camp- 
er bus, station wagon with or without pop-up top, mini 
car, or maxi tent. There's even an Italian version of the 
truck-based camper. And for large families with a lot of 
vacation time, there are horse-drawn gypsy wagons. You 
rent these in Ireland for about what you'd pay to rent a 
small car. They come fully equipped. 

But no matter how you choose to camp, you'll have 
more fun, and save money besides. Where the standard 
hotel-and-restaurant tour can be a rat race and a budget- 
ary disaster, a camping vacation abroad can be leisurely 
and economical. 

If it’s Tuesday—who cares? My wife and I are just back 
from a trip. We ambled through most of Western and 
parts of Eastern Europe, some 11,500 fascinating miles. 
We've done this kind of traveling for five summers in the 
last dozen years—as a couple, as a family of four, then six. 

We've traveled in a specialized Campmobile and in a 
station wagon full of kids and tents. Last summer we 


went in a tiny Fiat two-seater, packed with camping gear. 


You'll find any of these methods enjoyable, as we did. 
Reason: Europe is well prepared for campers, with sites 
amazingly numerous and close together, highly devel- 
oped and low in cost. Camps are in most recreational 
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EUROPEAN 
CAMPING 


“=A Big Travel Bargain 


areas—seacoasts, lakes, mountains, forests. You can also 
tent in thousands of towns and in major cities. 

In Paris, the French touring club maintains a big camp 
in the beautiful Bois de Boulogne. In London, the camp 
is in famous Crystal Palace park. Rome, Florence, Berlin, 
Hamburg, Oslo, Copenhagen, Helsinki, Stockholm, Ge- 
neva, Amsterdam, all have one or more excellent camps. 
It’s the same behind the Iron Curtain—only in Russia 
are sites limited and reservations required. 

Most camps are guarded. Reliable running water and 
flush toilets are almost universal. And you can have a 
hot-water shower for the equivalent of a nickel or dime. 

One surprise is the prevalence of camp stores. Where 
there is no shop there may be a substitute, as in one Swiss 
camp where shortly after dawn we were offered fresh 
rolls, milk, and eggs by a tiny man on a bicycle. Some- 
thing you won't often see in Europe is a campfire, be- 
cause fuel is scarce. Also uncommon are picnic tables. 
You'll have to supply your own furniture in folding form, 
as Europeans do. 

Picking your spot. You'll find campsites easily enough 
by watching for the conventional sign—a drawing of a 
tent plus an arrow pointing the way—as you drive. Wide- 
ly available books such as Europa Camping list several 
thousand major camps. By means of symbols that bypass 
the language barrier they tell you whether to expect 
rugged and rocky or flat and sandy terrain, how many of 
the showers have hot water, whether there is a beach or 
a swimming pool, and how far you'll have to go for a gro- 
cery store or a phone. 

Nearly all camp managers have, among other languages, 
at least a smattering of English. Registering, though, 
will be simpler if you carry a camping carnet—the per- 


. Why not go this year? With tent, 
„trailer, or other RV, it's a 

happy low-cost way to live it up 
"i 


By DARRELL HUFF ILLUSTRATION BY ROY DOTY 


E 


. sonal or family identification card that often gets you a 
discount, but seems to be obligatory only in the Paris 
camp. Camping clubs issue them in all countries, as does 

> the AAA in the U.S. 

Other than your passport, the only paper you'll need 
for border crossings is a green sheet that comes with your 

" liability insurance. Visas are no longer required for 
Americans in Europe, except to enter the Iron Curtain 
countries, 

Meeting the world. If you're half the gabber I am you'll 

» be as interested in who as in what will be in camp. In 
most countries, naturally, you'll find the nationals. But 
for easy conversation there'll be a sprinkling of English 

» families, a few Aussies and New Zealanders, and a sur- 
prising number of Americans and Canadians. 

' . Some of the Americans will be on leave from the mil- 
itary bases in Europe. More will be teachers. Continued 


» = z 
VW Campmobile is most frequently used camper for European 
camping trips, but you'll see an extensive variety of other vehicles. 
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J You're never more than 50 miles away from 


a campground when you're driving through 
Europe. And they're incredibly well-devel- 
oped with reliable running water, flush toi- 
lets, hot showers. Campground stores are 
well stocked with outdoorsmen's items, too. 
All you have to do is follow well-placed 


GUIDE TO EUROPEAN CAMPER RENTALS 


OTHER DAILY WHERE | 
FACILITIES | COST AVAILABLE 


VEHICLE SLEEPING 


Fiat 50seden | — — 


Fiat 850 + tent 
that unfolds 
from roof 


ouble bed 
+ hammock 


| Volksw agen 
Campmobile 


burners 


| Ford Cortina beds for | 
+ tent trailer | 46 
Opel Caravan mattress 
station wagon sleeps 2 
4 sofa beds 2 gas 
| -+ 1 berth burners 


Volvo 142 + 


sport trailer 


| Type-A trailer | 

| without car | 
Type-B trailer | 

| without car 


Type-C trailer 
without car 


double bed 
+ hammock 


4 single 
beds 
4 single 
beds 


E 
E 


1 double 
bed + 

3 singles 
1 double bed 
-+ camp bed 


| Type-Dor E 
| trailer 
| without car 


| Fiat 1100 + 
Pic Nic trailer 


| Fiat 1100 + 
Week End trailer 


as 


kitchen 
counter 


4 single 
beds 


Fiat 1300/1500 
-+ Comfort 
trailer 


1 double 

bed, 1 

single, 

| lcamp bed 
double bed 

+ 3 singles 


| separate 
kitchen 


| kitchen 
| counter 


Fiat 1300/1500 - 
+ Residence 
trailer 
Camper Coach 
on truck chassis 


4 single beds 
or 2 singles 
+ 1 double 


RENT YOUR RV ABROAD? 

If you have a car, you can rent a trailer. If 
you have a tent, you can rent a car to go 
with it. If you have none of these things, 
you can rent any two or all three — or a 
completely self-contained and fully equipped 
recreational vehicle to make both driving and 
camping as simple as can be. 

Daily costs shown are based on two-week 


Campers examine signs in southern France 
pointing to at least a dozen campgrounds. 
Sites are usually where you most want them 
to be—at lakes, beaches and mountains. 
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kitchen | table + 
counter cupboard 


| cupboard, 
| toilet 


European Budget 
Rental, 59 Dr. 


Tvaergade, 
Copenhagen, 
table, | Denmark 
closets, 
cabinets Dropoff and 
collection 


available for 
$19 extra at 
Brussels, 
Amsterdam, 
Paris, 
Luxembourg 
or Frankfurt 


table, 
sink, 
closets 


Caravanrent, 
53035 
Monteriggioni, 
Siena, 

Italy 


toilet + 
refrigerator 
or heater 


toilet + 
refrigerator 
or heater 


Location is at 
Toscana Camping 
(Monteriggioni 
exit from the 
Florence-Siena 
freeway) 


table, 


Caravanrent 
(above). Delivery or 
collection 
elsewhere 
available at 

about 14g a mile 


table, 
cupboard, 
toilet 


table, 
cupboard, 
toilet 


Caravanrent. 
Delivery or 


gas heater, 
icebox, 


toilet, collection 

bed linen, elsewhere, 

towels 244 a mile (Rome 
Airport, $37) 


rental periods at the height of the summer 
season. At other times of year, or for a longer 
period, your daily costs can drop by as much 
as half. For shorter periods (when available) 
costs go up. Insurance and mileage — but 
not gasoline — are included. But you may be 
charged extra for distances over a stated fig- 
ure or for insurance beyond minimum. 


mL: 


Typical campground in Scotland, located 
beside a loch, has facilities for trailers and 
tents. Campers can be purchased or rented 
at reasonable rates (see chart above). One 


Quite a few will be retired people. 
Others fit no category. 

Not all the friends you make will 
be American or British. Serviceable 
English is spoken by a great many 
Europeans. And you'll get to talk 
with far more of them than you ever 
would in hotels—one of the great vir- 
tues of camping. Another is the 
money you save. 

Getting a rig. Real economy is de- 
pendent upon making a shrewd de- 
cision in your choice of camping ve- 
hicle and in how you obtain it. 

If you are prepared to buy a new 
car, and you want a European one, 
you're in the perfect position to econ- 
omize. Just place your order with 
your local dealer or one of the car-in- 
Europe firms. Even trade-ins and 
time payments are possible. After 
you've had the use of it for the trip 
you can land it back home for a total 
outlay of less than the U.S. price. 

How about a used car? If you've 
had the experience of buying one at 
home there's no reason why you 
shouldn't do so in Europe—time per- 
mitting. If you plan to resell you can 
expect to do it at far less loss than 
with a new car. 

It's simplest to buy in Paris, where 
there is a flourishing market in what 
you want: tourist-owned cars, which 
are tax-free. You buy from another 
tourist, either directly or through a 
dealer, and you resell the same way 
it you wish to. You avoid the whole 
tax problem and usually obtain a ve- 
hicle with U.S. specs. 

Find your car by searching through 
the classified ads in the English-lan- 
guage Herald Tribune in Paris or by 
inserting a want ad of your own. And 
keep your eyes open when you pass 
the street corner in front of Amer- 
ican Express. There is often at least 
one American hanging around there 
offering his car for sale, often at a dis- 
tress price. Most often it’s a VW Bug. 

[Continued on page 140] 
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of world's biggest displays of trailers is on 
view at Wilson's Motor Caravan Centre in 
London, where you can buy or rent any- 
thing you—or the family—can sleep in. 
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The Travel Computer- 


Electronic Navigation for Your Car 


It will not only keep tabs 
on your progress—it will 
check your arithmetic, too 


By RONALD M. BENREY 


g a fascinating new technique 


for “navigating” along those high- 
speed interstate and limited-access 
highways. With the travel computer, 
you can schedule your traveling time 
with the same precision I employ 
when piloting a light aircraft. 

You'll find that you can: 

@ Plan your long-distance driving 
in advance, setting a safe and sensible 
daily pace and driving distance. 

e Drive 700 or 800 miles and arrive 
at your destination within 20 minutes 
of your planned arrival. 

e Determine the effects of un- 
planned side trips, or unexpectedly 
long rest stops. 

e Instantly determine how much 
time you can spend in picnic areas or 
rest stops and still maintain your 
schedule. 

e Discover if you're off schedule 
and, if so, how much. You always 
know the actual effect of a traffic jam 
at a tollgate, or a slowdown due to 
rainy weather. 

The reason for all this accuracy is 
simple: Knowing where you stand at 
every moment takes the pressure off 
long-distance driving. 

Besides performing a variety of 
time/distance/speed calculations, the 
travel computer automatically keeps 
track of your predetermined schedule. 
It's based on the idea of an average- 
speed schedule. Let's say you plan to 
travel 600 miles in a 12-hour day. 
That calls for an average speed of 
about 50 mph—including rest stops, 
gas-ups, and food breaks. If you main- 
tain this average all day, you'll arrive 
at your destination exactly on time. 

When driving, you'll probably be 
going faster than 50 miles an hour— 
the limit on some Interstates is 75 or 
80 mph. But the time you spend off 
the road, of course, will cut down your 
average speed for the trip. However, 
as long as you stay close to the aver- 
age-speed schedule, you'll arrive at 
your destination on time. This “‘sched- 
ule” is simply the record of the dis- 
tance you would have traveled at any 
given time if you had driven at ex- 


Are you late? Early? Or right on time? The 
Travel Computer remembers your prear- 


actly the average speed planned on. 

The circuit. The travel computer 
uses small voltages to represent dis- 
tance and time. Its timepiece is an 
electrolytic capacitor, C, which is 
charged by a steady flow of current 
supplied by two 6714-volt batteries. 
The voltage measured across the ca- 
pacitor increases steadily—and linear- 
ly—with time, taking over 12 hours to 
go from Ov to 6v. Pushbutton S6 is a 
“reset” switch—it discharges the ca- 
pacitor quickly, resetting the “clock” 
to zero. 

The circuitry connected to the ca- 
pacitor converts a voltage proportion- 
al to time into a voltage proportional 
to distance—it performs the equation: 
DISTANCE = VELOCITY x TIME 

At the other end of the circuit is po- 
tentiometer R3, whose shaft is turned 
by a vernier dial calibrated O to 
100. The voltage across its movable 
arm represents any mileage from 0 to 
1,000 miles. Thus, each of the 100 in- 
crements on the vernier represents 10 
miles of distance. By setting the ver- 
nier to the appropriate number, you 
"enter" the actual mileage you've 
traveled at any given time. 


ranged schedule and tells you at any point 
just how close you are to it. 


The remainder of the circuit com- 
pares the actual mileage (the output 
of R3) against the scheduled mileage 
(the output of R1) and presents the 
difference on the panel meter. 

At the flip of the switch S3, you 
change the comparison circuit so that 
it calculates the “time error" (equiv- 
alent time to make up the distance 
difference at the scheduled average 
velocity). Also, by entering the cor- 
rect numbers, this section of the 
circuit will perform time/distance/ 
speed calculations for you. 

Throwing S5 to X5 position puts 
R6 parallel with the meter movement, 
multiplying its readings by 5. In et- 
fect, the dials now cover 0-15 hours 
and 0-1,000 miles. 

Switch S4 will reverse the meter's 
terminals so that it can display nega- 
tive distance and time errors—hours 
and miles ahead of schedule. 

Building the computer. The entire 
circuit fits into a cowl-type aluminum 
minibox. Cutting out the chassis as 
shown will allow you to “just fit" all 
the larger components. 

For ease of construction, wire the 

Continued 
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phenolic board separately and mount 
it in place only after all mounting and 
vernier holes are made. Make sure the 
hole in the vernier will line up prop- 
erly with the shaft of R3 mounted on 
the phenolic board. 

Set the vernier dial to 0, rotate R3's 
shaft until just short of a full counter- 
clockwise turn, then tighten the set- 
screw in the vernier's bushing. 'This 
small tolerance insures that, with the 
vernier at 0, the wiper's still on the 
resistive section of the potentiometer, 
thus keeping it linear. 

After you mount the panel meter, 
pry off its plastic faceplate and ce- 
ment the new scale over the original 
0-50 calibrations. When you replace 
the faceplate, see that the zero-ad- 
justing cam slips properly into the 
mating fork on the movement. 

Mark the front panel around the 
average-velocity dial, R1, in equal 
steps starting from 0 mph at the full 
counterclockwise position and on to 
80 mph, at the full clockwise position. 
You'll mark the velocity dial, R2, 
during the calibration procedure that 
follows. 

The calibration. This is a 15-step 
process: 

1) Set R5, R6, R9 to mid-rotation. 
Turn R1 full clockwise. Set S2 to 
STANDBY; S4 to NORMAL; S5 to 
NORMAL. 

2) With S6 pressed, turn S1 to ON, 
and adjust R7 to produce a reading of 
10 miles on the distance scale. 

3) Release S6 and leave S1 ON for 
exactly 214 hours—when you'll com- 
plete steps 5, 6, 7, 8, 9, and 10 as 
quickly as possible. 

4) Adjust R5 to produce a full-scale 
meter reading of 20 (200 miles). 

5) Set the vernier dial to 0. 

6) Set S3 to DISTANCE and S2 
to COMPUTE. 

7) Adjust R9 to produce the full- 
scale meter reading. 

8) Set the vernier dial at 20 (200 
miles). 

9) Adjust R4 to produce a zero 
reading on the meter. 

10) Turn S1 OFF and S4 to RE- 
VERSE: the meter should read full- 
scale. 

11) Set S5 to X5; adjust R6 for a 
reading of 40 on the mileage scale. 
Then follow the steps below to cali- 
brate the scale around R2. 

12) Set the vernier to 9.0 (90 miles) 
and S5 to NORMAL. 

13) Set S3 to TIME. 

14) Turn R2 to produce full-scale 
deflection on the meter’s time scale 
(3 hours): make a mark on the front 
panel beneath the knob's pointer. 
This is the 30-mph calibration point. 

15) Turn R2 for the following me- 
ter readings and mark the front panel 
with the corresponding miles per 
hour for each: 
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MILES 560 


Hours in Minutes MPH 
30 
120 45 
90 60 
72 75 
60 90 


Using your computer. At the start 
of each trip, completely discharge any 
remaining charge in C by pressing S6 
for 30 seconds. Set S1 ON, leave S2 in 
STANDBY, and set R1 to the sched- 
uled average velocity. The meter will 
automatically display the scheduled 
distance. 

As soon as S1 is ON, the meter will 
give a 10-mile reading. This is inten- 
tional, to compensate for nonlineari- 
ties in the circuit, The error will dis- 


appear from the readings after about 
45 minutes at typical R1 settings of 
40 to 50 mph. 

As the mileage reading increases to 
close to 200, flip S6 to X5 position to 
accommodate higher values. 

The integrator stage is an open-end 
device—it keeps running as long as S1 
is ON. However, calculations are 
valid only during the scheduled travel 
period. For example, if you set R1 to 
45 mph and plan to cover 450 miles, 
your scheduled travel time is 10 hours. 
Don't make any readings after 10 
hours, as the integrator will read more 
than 450 miles (unless you reset R1 
to a lower average-velocity value). 

At any time, you can compare your 


RS, S9. S000 ^ mater 
R9— m trimmer 
0,000-ohm tri trimmer csl sakr tilem h 
RS 10'0him. w carbon resistor 
Ee N m, yw carbon resistor 


deg reilietor 
,000-mfd, - electrolytic 
D—6.2-volt zener diode (Motorola HEP 103) 


cab omnes D1-910 


52,53, 

S5—SPST mini. (Calectro E2-116) 
S6—SPST push Switch 
B1, aep. v A VSZ18) 
B3—9v (Bu 


B4—1.5v 
*l5w, wirebound 
potentiometers 


actual progress with the schedule. 
Just enter on the vernier the mileage 
you've covered and then flip S2 to 
COMPUTE and S3 to DISTANCE. 
The meter will display how far you 
are behind in distance. If the meter 
needle goes negative (below 0), flip 
S4 to REVERSE. The reading now 
represents a negative delay—in other 
words, you're ahead of schedule. 
For time computations, enter the 
scheduled average velocity by setting 
R2 (don't disturb R1) and flip S3 to 
TIME. As above, use S4 if necessary. 
In either case, flip S6 to X5 if the 
normal setting produces off-scale 
readings. And make all of your read- 
ings fast, since you'll find drain on 


EURUE pri ialen (Motorola Mim 89100) 
"m 


2 po PO E2.118) 


B3 is high when 82 is in COMPUTE. 

Incidentally, batteries B1 and B2 
will last indefinitely, since their drain 
is minuscule. Replace B3 after 200 
hours' operation, B4 after 100 hours. 

One final point: Because of compo- 
nent tolerance and meter error, accu- 
racy of the instrument is about 10 
miles or 15 minutes. Don't attempt to 
make readings to greater accuracy, 
since it is beyond the instrument's 
ability—and the requirements of the 
navigation systems. 

Once your family knows what the 
computer readings represent, you'll 
probably find, as I did, that “match- 
ing the computer" becomes an absorb- 
ing family game. ^B 


How to make calculations 


Distance/time/velocity calculations 
are made with S1 ON or OFF, R1 set 
at O (full counterclockwise), 53 at 
TIME, S4 at REVERSE, 55 at NORMAL 
or X5 (as necessary), and $2 at COM- 
PUTE. 

If you perform calculations while 
the integrator is running, be sure 
that you reset R1 to the correct value 
when you finish. 

Working out a few examples will 
show you clearly how calculations 
are made: 

1) To calculate average velocity 
when distance and time are known: 

Enter distance on the vernier, turn 
R2 until the meter needle reads the 
known time on the time scale, read 
the velocity from R2's dial scale. 

Example: 300 miles must be cov- 
ered in five hours. What is your re- 
quired average velocity? 

Set 300 on the vernier. Turn R2 un- 
til the needle points to five hours. 
Read 60 mph off R2's scale. 

2) To calculate distance traveled 
when the average velocity and the 
time are known: 

Enter average velocity by setling 
R2's dial, turn the vernier until the 
meter needle points to given time, 
read distance off vernier. 

Example: What distance will be 
covered by a car going 50 mph for 
3.5 hours? 

Set 50 on R2's scale. Turn the ver- 
nier until meter points to 3.5 hours. 
Read 175 off vernier scale. 

3) To calculate the time required 
to cover a known distance at a known 
velocity: 

Enter average velocity by setting 
R2, enter distance on the vernier, 
read the time off meter scale 

Example: How long will it take you 
to travel 150 miles at 60 mph? 

Enter 150 on the vernier and 60 
mph on R2. Read 2¥2 hours on meter. 
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The top: From supply platform at 109th floor 
Gannon peers down at lower Manhattan skyline. 


The scary view from 1,350 feet: 


Topping Out the World’s 


Come along, 110 stories up, as our reporter 
surveys a mammoth new building complex 


By ROBERT GANNON PHOTOS BY GERALD DAVIS 


S. there I was heading up to the 110th floor—one hun- 
dred tenth—to the very top of Manhattan's new World 
Trade Center, still being built. I was hurtling skyward 
in a materials elevator, and through the slats I could see 
the other buildings of the city slowly shrink. Floor num- 
bers blurred past, painted on girders: 56, 75, 87. I no- 
ticed that I had grabbed the elevator side, unconsciously, 
and that I was averting my eyes from the view. 

Today was the topping-out ceremony, and I was goiny 
up to see it. The ceremony occurs when the highest 
structural member on a building is secured. Then the 
workmen attach a traditional pine tree—and in recent 
years, a flag—and everyone stands around saying hurray. 

Up, up. 89th floor, 97th, 98th. "Okay-this is it." 
Ninety-eight? I thought I was going to the 110th. Oh. 
Walk up the rest of the way. 
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I stepped out onto the partially completed 98th floor, 
and the wind hit—cold, straight from the Arctic. Mid- 
winter in Manhattan is cold like nowhere else, biting, 
piercing, evil. Nineteen degrees at street level, and up 
here the wind cut through coats as if they were fishnet. 

The stairway—metal, cold metal—vibrated with the 
hardhats’ combined work, a 110-floor chorus. I climbed 
slowly, staying in the center. 

At the 102nd floor, the stairway stopped. Ladders 
ihe rest of the way. Wooden ones lashed to the beams 
so they wouldn’t wobble too much. 

I started up. Slowly, because the wood wobbled after 
all—and every time someone at the other end of the 
building dropped a girder, I felt it in my hands. 

More and more open spaces in the building's skeleton, 
my boggled mind noted. I looked across to New Jersey. 
The day was one of those rare clear ones when New 
York City shimmers in the crystal air. From the build- 
ing's top I could see 50, 60 miles—from Asbury Park to 
Bear Mountain to the Delaware Water Gap. 

But I was more interested in the next ladder rung. 
and in the fact that my hand was having difficulty un- 
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The bottom: Gannon, wearing white hard hat, is silhouetted 
against completed tower Second tower can be seen at left. 


Tallest Building 


clenching. I thought: Seven men have been killed, so 
far, during the building of this tower. 

I stopped, holding on tight for a moment. "Hey, 
whatsa matter?" said someone below me, wanting to 
get by. I crawled upward again, my knees sticking 
awkwardly to either side so I could hug the ladder. 

Tallest—and biggest. The tower is one of two identical 
ones, part of the World Center complex, a six-structure, 
$650-million group built to house companies doing busi- 
ness abroad. They will soar 1,350 feet, higher than any- 
thing man has ever built. 

Taller than the Empire State by a hundred feet. More 
voluminous than the Pentagon by half again. Larger in 
office space than all 18 Rockefeller Center buildings 
combined. When finished, the complex will use more 
power than Reno, and enough air-conditioning to cool 
off Biloxi. It will comfortably handle 130,000 visitors 
and workers a day. Just to build it takes 4,000 people. 

I collected myself and climbed up two more stories, 
the wind seeming about to rip me from the ladder. I 
stopped and hugged a girder, and squinted through the 


Fact al B x 7 34*7 
Continued on page 116] 


Wooden ladders like this one took Gannon from the 102nd 


floor to the 110th. They wobbled, the nervous author reports. 


(Pan 


Steel worker Gene Taylor (right), an Iroquois, talks to Gannon 
at the top. Pine tree (right rear) symbolizes topping-out. 


j 
j NU ^j 
a . — Ws 
j . à i 1 À x 
. f : : : i : 
iJ i ! T -— = i 
7 ^ i Tiaa t 
; , L [ z 
= T pm 
' ] y m 1 
: 3 1 La 
E. ig 
a f A s [ 
F i | EN d [ 4 n 
1 L 1 1 
j # E 
I UM i z, 1 
. i US 
1 i E uo , 


Construction workers' fire at 104th floor lets author thaw frozen 
hands for note-taking. Temperature: 19 degrees. Wind: raw. 
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A Little shaver 


You push the switch and C-cell 
current drives the tiny electric 
motor. Blades whir and whisk- 
ers fall. It's RCA's Mini Shaver, 
and it provides clean-up shaves 
for the man on the go. 

Just five inches long, it 

costs about $7, including 

a vinyl carrying case 

and shaver-cleaning brush. 


Heavyweight champ » 

It's the largest mechanically 
driven loader ever built. 

And it features the largest 
axles ever built, as well as 

the largest commercially avail- 
able tires. Its 24-cubic-yard 
bucket can handle 36 tons 

of rock in one scoop. The 
monster Michigan 675 is made 
by Clark Equipment. 
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A DC-9 plus 16 

Take an ordinary DC-9, add 

16 turbo-tip fans atop a set 

of special hinged wing flaps, 
and what have you got? A new 
idea in STOL planes being 
studied by NASA. The fans, 
which increase lift at low 
speeds, are powered by 
pressure from air pumps driven 
by the main jet engines. 


rm 


Fail-safe safe » 


You can steal this portable 
safe, maybe, but you 

can't get it open without de- 
stroying the contents. Any 
attempt to break into it either 
sprays the contents with 
indelible blue dye, or burns 
them up. It’s made in 
Australia. 
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Westinghouse “idea range” 
pan. Result? Food gets hot, 


so cool you can cook through 


Cool range A 
It cooks, but it keeps its 


cool. An oscillating 
magnetic circuit in this 
puts heat directly into the 
but the range stays cool— 


paper without singeing it. 
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A Sky-diver's friend 

If this man's main parachute 
doesn't open properly, the 
little rectangular box near his 
open hand, sensing his rate of 
fall, releases the reserve 
canopy at 1,000 feet. Said to 
be the newest, most advanced, 
fully automatic parachute- 
release system around, the 
Sentinel MK 2000 is $139.50 
from Steve Snyder Enterprises, 
Inc., Swathmore, Pa. 


A Piggyback pair 

What's new in space shuttles? 
Here's Convair's latest design 
for a booster vehicle. On its 
back is the orbiter vehicle, 
which is being designed by 
North American Rockwell. The 
pair go out into space together, 
separate, carry out their 
missions, then return to 

earth for reuse. 


Honda's air-cooled, fwd bug killer » 

If Honda's new little 600 coupe does as well in the U.S. 

as their motorcycles do. . . watch out. The details, 

starting from the front: an air-cooled, two-cylinder, 600cc 
engine turning out 36 horsepower on regular gas, driving 

the front wheels through a four-speed gearbox; four- 
passenger, two-door body with a Gremlin-style rear end 
treatment, easily loadable through the slanting back window; 
disk brakes in front, drums in back. Top speed? 
Somewhere around 75. Mileage? About 40 mpg. 


wy, «Apollo 15 suit 

I! Astronaut fashions are 

due for a change. The old 
Suit was cumb3rsome, hard 
to don and doff, and not 
resistant enough to wear. 

The new one—the A-7L— re- 
duces these problems, and 
features improved visibility, 
comfort, and even in-suit 
water-nourishment provision. 
Here astronaut Alfred Worden 
tries it on. 


Littlest lamps » 

That rectangle resting on a 
piece of newspaper at right is 
an array of light-emitting di- 
odes, five rows wide, seven 
rows high. Activating tha GE 
diodes—the world's smallest 
lamps—in various combina- 
tions gives a total of 64 stand- 
ard computer characters like 
- the three shown a: .ar right. 


TAE ew Copter cabin > 
| | Builders of the Scorpion 


personal helicopter can now 
have a fiberglass cabin on their 
birds, adding just 25 pounds 
to the weight. The cabin 


increases air speed and , 
comfort. Rotorway Inc., f 0 
14805 S. Interstate 10, Tempe, s, 


Ariz. 85281, makes the kit- — RON  MIUCOPTER 
built chopper and the cabin. 


« The TV that takes its own picture 


Press a button on the Snapshot TV, and 10 seconds 

later out comes a finished print of the TV picture. 

The print—two by three inches—is made by contact-printing 
a dry-silver paper against a special 21-inch cathode-ray 
tube displaying a negative TV image. The paper is then 
developed by heat—no chemicals are needed—and emerges 
finished and dry. The Snapshot TV is by Matsushita 
Electric, makers of Panasonic electronic equipment. 


Headliner lighting » 

Drive a lot at night? The 
electroluminescent panel 

on the Pininfarina “Modulo” 
dream car might interest you. 
It runs off the car battery, 
takes up only 14-inch of head- 
room, and provides soft light 
that won't disturb your 


driving. It'll work in P. 
present-day cars, and a | 
patent is pending. ği 
et 
i 
a 
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A Handy 3-pack x 
Looking for a 3-pack of 4 
Cadillacs? There are several Two way safety » 
on the flat car above, and an- A safety cushion for rant he 
other is being swung into place. seat passengers, a hea 
The “pack,” a 15-foot-high restraint for front-seat 
steel container, is a new idea passengers—that's the idea T 
in shipping autos. It protects behind the bulbous addition 
them from weather, dirt, and to the front seatback above. 
vandals while on the way Chrysler's developing the 
from factory to dealer. cushion as a part of their 


crash-protection program. 
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. Whats New 


IN BOATING 


Sassy four-seater » 


The hot look in today's boats 
is the streamlined, stiletto- 
prowed sportboat. Here's the 
15-foot GT-150 from Glastron. 
Sport features include: 
wraparound windshield; deep 
pleated vinyl wraparound buck- 
et seats; matching trim, dash, 
and side storage; and a broad- . 
beamed Aqua Lift hull. 


Convertible camping > 
Driving your pickup camper, 
trailing the Camp R Boat, 
you arrive at the water. 
Using a special winch, you 
move the camper box from 
pickup to boat. Launch the 
boat—and there you are on 
your own houseboat! Camp 
R Boat Corp., 1080 Estes St., 
Lakewood, Colo. 80215. 


A Boat wheels 


Why carry your boat to the 
water when you can roll it? 

`~ Dinghy Dolly is a pair of wheels 
that strap to your boat in 
seconds for launching and 

a lugging, unstrap in seconds 
once you're afloat. Mamco 
Mfg. Co., 1427 N.W. 49th St., 

» Seattle, Wash. 98107, makes it. 


Either-or cooking » 


Run it on electricity when 
you're connected to a power 
source, or burn alcohol when 
you're far from shore. Either 
way, Kenyon Marine's new 
Homestrand 406 can do your 
cooking. The electric controls 
are mounted at the side 

of the flush-mount stove; the 
alky controls are in front. 

x Price? $166. 


« Newest fish 


What's smaller, lighter, and 
easier to handle than a 
Sunfish? Minifish, little 

sister in the Alcort family 

of boardboats. The fiberglass 
Minifish weighs 75 pounds, is 
11 feet 9 inches long, has a 65- 
square-foot dacron sail, and 


sells for under $400. 


Tip-proofer A 

Go ahead, stand up to cast— 
your canoe won't tip. At least 
it won't if you install a pair 

of Grumman's foam outrigger 
pontoons. With the canoe 
level, the pontoons are just 
above the water for easy 
paddling. They'll fit any 
Grumman canoe from 

13 to 20 feet. 
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Whats New 


IN HOME 
IMPROVEMENT 


Foam in a can A 

This two-can package makes it 
easier to mix urethane foam 
for aerosol application. You 
place the needle valve of one 
can into the opening of the 
other, wait for gurgling to 
stop, insert spray tip supplied, 
shake—and you have five min- 


= - — m - iy OR er t 
E . EE i 
- ETE 1 DI" 
imocüuM TARE xs - 
Pec. Bam E 
up : . To 
e REO 5 
2 ge a 
T ie D 


^ Tough repair tape 

It's called Book Tape because 
it used to be sold only to 
libraries. It's a permanent, 
transparent, self-stick poly- 
propylene that's ideal for 
mending worn books and 
record albums. 3M makes it in 
four widths to 4 inches. $2 to 
$5.50 at stationery stores. 
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A Self-mixing server 
You're an instant bartender— 
tackling exotic drinks like 

Mai Tais and Pink Ladies— 
with this flip-lid tankard. 

It's part of an electric bar 
blender. You pour in up to 
20 ounces of ingredients while 
it’s on its pedestal, hold a 
pressure-activated switch for 
the right length of mixing. 

By Remington; $20 at stores. 


Glue spreader » 


Flexible plastic teeth have 
been added to the tip of 
Touch-n-Glue tubes to make 


small jobs even quicker and 
cleaner. You can brush out a 


thin coat while squeezing— 
all with one hand. Cap now 


has a piercing device that re- 
seals the tube between jobs. 


utes to apply the Minit Foam. 


« Self-stick hook strip 


Insert regular perfboard 
hooks in the plastic bubbles 
of Peg-Tape and you can hang xis 
items anywhere. The flexible | 
tape even wraps around posts. 
Wet the back and press it in 
place. For $4.99, Handi-Help- w 
ers, Box 69, Collingswood, N.J. 
08108, sends three cuttable : 
four-by-12-inch panels plus «t 
24 assorted hooks. E 
Sed 
"e 
icm 
A Underslung drawers A Popper stopper 
< Slim alr cleaner You can now hang drawers be- How many times have you iy 
No space for an electronic neath any table top, work- poured half a can of soda down 
air cleaner for your forced- bench, or shelf with a pair of the sink because it was more 
air heating and cooling system? 344 slides that screw to the than you wanted and there was ~ 
Can you spare eight inches? underside. They roll on nylon no way to save it for later? 
Westinghouse's VF Precipitron wheels, hold upto 50 pounds, Now there is—a re-usable stop- 
models are under that in width, and have a position stop to per that reseals a pull-tab can. yr 


and only 13 to 18 inches tall. 
One-piece construction is 
adaptable for horizontal or 
for vertical flow. 


prevent pull-out. Sizes range 
from 12 to 28 inches. 

Grant Pulley Corp., High St., 
West Nyack, N.Y. 10994. 


Stopper, Box 44, Chula 
Vista, Calif. 92012. 


. Whats New 


IN TOOLS 


= 


w Pistol-grip painting 
This month's '*why-hasn't- 
someone-thought-of-it- 
. before” award goes to Percy 
^ Brittain, Inc., 4445 Kincaid E. 
Rd., Warren, Ohio 44481, for 
. banishing painter's cramp. 
©  Pistol-grip brushes with nylon 
bristles in three- or four-inch 
size (shown) range from 
“\ $2.50 to $5.50. 


PABA ws 
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A Re-usable blind rivet 
The aluminum stem of Alcoa's 
Ram fastener wears a nylon 
4 locking jacket. You just 

drill a hole through parts to 

be joined, position tip of 
^ stem, and press into place with 
thumb. Slotted end of jacket 
expands, holding parts to- 
gether. Grooves in the jacket 
head permit removal, later— 
and fastener can be re-used. 
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Arch support A 


Doorway arches from 30 to 44. 
inches wide are simpie to con- 
struct in either wood or ma- 
sonry with this adjustable steel 
form. Eleven arms adjust from 
15 to 22 inches in length to 
shape round or pointed arches. 
$60 from Munson, 10743 May- 
field Rd., Chardon, Ohio 44024. 


« Shatterproof blade 

Try looping a high-speed-steel 
hacksaw blade like this and it 
shatters—just as it does in 
your saw frame, when forced to 
flex too much. Carbon blades, 
by contrast, seldom break, but 
dull quickly. Solution? Weld a 
high-speed cutting edge on a 
shatterproof back. Olympia 
Bi-Metal blades by Contour 
Saws, Des Plaines, lll. 


A Mini belts 

A line of miniature 40 dia- 
metral-pitch belts is now 
available from Sterling Div., 
Designatronics, 55 So. Denton, 
New Hyde Park, N.Y. 11040. 
They come in 33 lengths and 
in widths from 4 to 94s inch. 
The molded polyurethane is re- 
inforced with polyester cords. 
There are machined aluminum 
pulleys in many sizes, too. 


Whats New 


IN ELECTRONICS _ 


Devilish headphones A 
Here's a new stereo headphone 
set that weighs only 12 ounces 

—lightest in Koss' line. 

The one-inch voice coil with 
Mylar diaphragm provides a 
20-20,000 Hz frequency re- 
sponse, says the maker. The 

Red Devil (KRD711) has a 

one-piece plastic headband 
and foam ear cushions. $30. 


v Tight-fit switch 

Need a switch that fits tight 
printed-circuit-board locations? 
This one measures only 0.359- 
inch high by 0.375-inch di- 
ameter. A twist with a screw- 
driver turns it on. It's rated to 
100-volts DC at 100 mA 
resistive load. Oak Electro/ 
Netics Corp., Crystal Lake, Ill. 


Car cassette player A 


Play your cassettes on the road 
with this new stereo player 
from Teac. Cassettes drop 

directly onto the drive mecha- 
nism, and the AC-7 provides 
continuous playback in both 
directions. A servo-controlled 
drive motor and dual flywheels 
keep wow and flutter low. Out- 
put power is six watts. Price: 
$129.50, minus speakers. 


MAY 1971 | 89 


Clip-on phone amplifier A 
Clip the pickup coil for 

this solid-state ampli- 

fier on your telephone 

for hands-free conversation. 
No need to stay glued to 

the phone waiting for someone 
to answer. Model TA-810 has 
volume control, on-off switch. 
$9.95 from J. R. Allen 
Distributing Co., 10 Utica Ave., 
Binghamton, N.Y. 13901. 


Whats New 


FOR THE YARD 


v Garden chomper 


Nothing goes to waste in your 
garden with one of these shred- 
der-grinders. Just drop leaves, 
clippings, and prunings into its 
hungry maw, and out comes 
valuable fertilizing mulch. 
Gilson offers two lines (for 
composting or simple disposal) 
with three-, five-, or six-hp 
engines. Gilson Bros., Box 152, 
Plymouth, Wisc, 53073. 


« Chain-saw converter 


Turn your chain saw into a 
powerful hedge trimmer with 
the Clip-N-Trim attachment. 
Tines hold the growth (up 

to an inch in diameter), while 
the saw chain whacks it off. 
It's sold through chain-saw 
stores. Maker: Granberg In- 
dustries, 201 Nevin Ave., 
Richmond, Calif. 94802. 


« Quick-stop mower 


Raise the safety handle of this 
electric lawn mower and— 
whoosh—off it goes. Lower the 
handle, and it stops. It's 
Yard-Man's Model 2380, with 
22-inch cutting blade, under- 
deck exhaust, and washout 
ports for quick clean-up. 

Price: $199.95. 


« Shockproof trimmers 


Everything's double-insulated 
for safety against shock in this 
new line of garden tools by 
Rockwell. Shown are a Model 
40 edge trimmer, at $34.99: 
and three new hedge trimmers, 
with 13", 18", and 23" cutter 
bars. The trimmers are driven 
by motors ranging in power 
from 2.2 to 2.8 amps. Prices 
start at $19.99. 


| 


Whats New 


FOR YOUR CAR 


Springy cables > 


No tangles with these battery 
jumper cables—they're de- 
signed to coil up just like the 
wire on your telephone. 
Booster-Coils come in four 
lengths (eight to 20 feet) and 
three gauges. They cost from 
$8 up in stores, Coilhose 
Pneumatics, 415 Hope Ave., 
Roselle, N.J. 07203. 


^ Plug-in compressor 


Tires low? Need some air to 
blow up a mattress or raft? 
The tiny Auto-Flator fits in 

the palm of your hand but pro- 
duces a gale of air—up to 80 
psi. And it plugs into your 
cigarette lighter. List price: 
$29.95. Maker is W. R. Brown 
Corp., 2701 N. Normandy Ave., 
Chicagc, III. 60635. 


Trunk-top camper v 


There it sits like a pancake, 

on the trunk of your car, with 
the bed made up and every- 
thing folded inside, Then— 
presto!—30 seconds later it's a 
tent, big enough to sleep two. 
$189.95 buys everything but 
the girl. It's sold by Giant 
Distributors, 2065 N. Highland 
Ave., Clearwater, Fla. 33515. 


Relax. With these foam-filled 
leatherette cushions strapped 
to the seat, you have the com- 
fort—and style—of a bucket 
seat. They come in red, blue, 
black, green, bronze, or white, 
and sell for $10.95 each from 
Joy Shoppe, Box 2586, 
Pomona, Calif. 91768. 


, Whats New 
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IN OUTDOOR 
RECREATION 


A Fold-away jug 


Fold it away for compact stor- 
age; open it when you need a 
21^-gallon bottle. A bottom 
handle helps in pouring, makes 
a handy tie-down loop. The 
polyethylene Port-A-Jug sells 
for $2.40. It’s made by DeWitt 
Plastics, 26 Aurelius Ave., 
Auburn, N.Y. 13021. 


A Compact cat 


Out goes the chill with this 

new catalytic heater by Cole- 
man. A temperature-selection 
lever enables you to control 
heat output (3,000-5,000 Btu), 
and the three-quart fue! tank 
gives you up to 30 hours of 
warmth. The Super Catalytic 
heater is about 11 inches high 
and lO inches across. 


A Trail stove 


Five inches high and 114 
pounds light (including the 
half-pint saucepan that forms 
its lid), the Svea stove could 
be just the ticket for gourmet 
backpackers. It'll boil a quart 
of water in six minutes, say 
its distributors, A. B. 
Optimus, Box 3848, Fullerton, 
Calif. 92634. 


A Fold-up mini-bike 


If she can lift the Doni-Bike, 
you can, too. It weighs 68 
pounds, folds into a 34-by-24- 
by-20-inch package—just right 
' fora bin in a motorhome. A 
50cc, 3.9-hp engine pushes 
it to 20 mph. Price: $350. 
International Marketing 
Assoc., 408 Lafayette 
Bidg., 5th & Chestnut, 
Philadelphia, Pa. 19106. 
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A Backpack kitchen 
Carry your kitchen on your 
back? Sure, with the 14-pound 
Trail-kitchen, Four legs make 
it a dining or work table; con- 
toured back and straps turn it 
into a pack for portaging. And 
how about trying it as a third 
seat in the middle of your 
canoe? Kancen, Box 221, 
Salina, Kans. 67401. 


Cook-out kit » 


Who needs a stove, say the 
makers of the Beach-Boy cook- 
out kit? This disposable outfit 
includes briquettes, adjustable 
grille for high or low heat, 

and an insulated base to 
provent scorching underneath. 
It's made by Grilbox 

Corp., 369 Lexington Ave., 
New York, N.Y. 10017. 


Fly-rodder's friend A 

Just for fly fishermen, this 
Tom McNally Fly & Bug Pak 
has transparent plastic lid on 
each side—lets you see all your 
gear and get it fast. Dimen- 
sions: 12" by 8" by 315". 
Price: $7.98. Maker: Plano 
Molding Co., Plano, Ill. 
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BEEN HOME IMPROVEMENT 


THE NEW COMPACT 
HIGH-BTU AIR CONDITIONERS: 


Cool Your Whole House 
with One Window Unit? 


Powerful multiroom models are growing in popularity. 
Here’s how to put them to work for you 


BY JOHN R. FREE 


I: you're shopping for lots of cooling 
power on a tight budget this summer, 
there’s a rapidly expanding line of 
high-Btu air conditioners just for you. 
With a 24,000-Btu multiroom unit, 
you may be able to cool your entire 
house for under $400. 

Central air conditioning might pro- 
vide more benefits | see “The Case for 
Central Air Conditioning," PS, May 
"I0], but it can cost you several times 
that $400 if it involves much installa- 
tion work. Three 8,000-Btu window 
units would provide the greatest flex- 
ibility, but you might pay $200 for 
each of them. 

With consumer interest growing in 
the multiroom units, some manufac- 
turers have introduced new high-Btu 
lines this year; others are expanding 
their multiroom series. Some models 


ferred for large units like Carrier's Super- 
Weathermaker. Model delivers 34,000 Btu. 
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Through-the-wall installation may be pre- 


DRAWINGS BY RAY PIOCH 


are simply redesigns of commercial 
air conditioners, long available with 
high Btu capacities, Ratings of 27,000 
Btu are not unusual, and some mon- 
ster units deliver 34,000 Btu. 

Use your furnace fan. If you have 
warm-air heating, a multiroom unit 
used in conjunction with your existing 
ductwork should cool a one- or two- 
story house. The simple technique for 
doing this was described by Paul 
Komroff, chief engineer for Emerson's 
Quiet Kool division. 

“It’s been my experience you can 
cool a fairly large house with 24,000 
Btu,” Komroff says. "You'd be as- 
tounded how well this thing works,” 
he told me. Other industry experts 
were also enthusiastic. 

The idea, says Komroff, is to put 
the air conditioner in a strategic spot 


Slide-out chassis simplify installation, but Adjustable air pattern can be useful. Con- 


lifting 200-Ib.-plus units is a two-man job. 
Here's a new Huskie by Philco-Ford. 


ME 
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and use the ducts and fan of your 
warm-air system to spread the cool 
air around. Put the unit in a room 
that has a return duct leading to the 
furnace; if this isn't possible, install it 
as close as you can to a return vent. 
Naturally, the best location is one 
where noise will be least disturbing. 


trols on GE's Superthrust series permit wide 


dispersion or jetting air to distant area. 


UPPLY DUCT — 
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OPEN RETURN VENT(S) 
THIS ROOM ONLY. CLOSE 
ALL OTHER : 
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OPEN SUPPLY VENTS 
FOR COOLING. CLOSE 
VENTS IN UNUSED ROOMS 


You close the supply vent in the air- 
conditioner room, but keep the return 
vent open. “What you're trying to 
do," a Chrysler Airtemp specialist ex- 
plains, “is get the maximum amount 
of air from the multiroom unit into the 
duct system." 

Block off all other return vents in 


Mobile-home cooling is no problem for the 
multiroom units. Long, unblocked room 
runs like this enable the cool air stream to 
move a great distance. At night, small cov- 
ered fans can help to "bend" cooled air into 
bedrooms. To avoid a cool but clammy 
home, don't buy more Btus than you need. 


SUMMER FAN POSITION 


the house; you don't want warmed 
room air getting into the system. Re- 
turns don't have damper controls, so 
remove the grille, place a piece of 
masonite or cardboard behind it, and 
reinstall the grille. ( Even if you don't 
use this house-cooling technique with 
your ductwork, always close ducts 


SMALL FANS HELP 
COOL BEDROOMS 
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High-capacity window unit, upper left, 
blows cooled air into the return duct for 
circulation throughout house by furnace fan. 


leading to the basement or cold air 
will be lost down them.) 

Now turn your furnace to the sum- 
mer fan position. Presto! Cool, de- 
humidified air is drawn from the air 
conditioner and piped around your 
house. For maximum efficiency, the 
supply vents should be open only in 
the rooms you're using at the time. 
Shut bedroom supply vents during the 
day; open them at night. Shut other 
vents at night; open them during the 
daytime. 

High-speed fan positions are noisy, 
but if your bedroom is isolated from 
the unit, you may want to use the high 
speeds at night to move more air into 
the duct system. 

How many Btus? Careful calcula- 
tion of the cooling capacity you need 
is important. A common mistake— 
thinking more Btus mean a cooler 
home—is to buy and install too much 
capacity. "No one is doing people a 
service by telling them they need 
30,000 or 34,000 Btu for a small 
house," Komroff says. 

What happens when you are “over- 
air-conditioned”? Says a General 
Electric engineer: “During normal 
days--when it isn't that hot--you'll 
have long periods when the compres- 

Continued 
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AIT 


AIR DISCHARGE 
TO OUTSIDE 


sor is off because the unit isn’t calling 
for cooling.” This means the evap- 
orator coils aren’t cold and no de- 
humidification is taking place. “You 
get better dehumidification with a 
smaller unit that’s running all the 
time over a cold coil than with a big 
unit that’s loafing half the time,” he 
said. The big unit drops the temper- 
ature too fast—before enough humid- 
ity is removed from the air. 

“A smaller unit will do a good cool- 
ing job on most days," the GE engi- 
neer says. “It’s better than trying to 
insure a given thermometer setting on 
the hottest possible day." Engineer- 


FLEXIBLE DUCT CONNECTOR 


AIR-RETURN DUCT 


quires expert guidance. 
ble section blocks vibrations. 


COOL-AIR DUCT 


ing charts used to work out Btu needs 
are often based on 95-degree-plus 
outside temperatures. If you air-con- 
dition for the hottest days, you'll 
need higher-rated units. 

Humidity removal is critical for 
summer comfort. “Low humidity 
makes the air feel fresh and invigorat- 
ing," says the GE man. He recalls a 
time he was painting his house on a 
summer night. 'The house had about 
1,200 square feet of space (living 
and dining rooms, two bedrooms, 
kitchen and bath). He was using only 
a 13,000-Btu unit, with his furnace fan 
distributing the air. Outdoors it was 


How they get more Btus with fewer watts 


High cooling capacity demands beefed-up 
parts on a larger chassis. But engineers can 
vary Btu capacity and power demands with 
various techniques. Philco-Ford keeps pow- 
er drawn below 3,000 watts for their 23,000- 
and 27,000-Btu Mini-Central models by 
using: high-efficiency compressor (A), over- 
size evaporator and compressor coils (B), 
large-bladed fans with low-wattage motors 
(C). The 32,000-Btu model with identical 
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weight and cabinet size (but less-efficient 
parts) requires 5,000 watts. Another low- 
wattage technique: Lowering temperature 
differential between evaporator and con- 
denser coils means less heat pumping, 
which smaller compressors can handle. Coils 
with more surface area are needed, how- 
ever, and the fan must move more air (over 
an evaporator operating at 55 degrees) to 
cool a room to a given temperature, 


Ductwork addition is possible 
with some units, but setup re- 
Flexi- 


70 degrees; indoors the temperature 
was 76 degrees. "I went outside to 
get some air without paint fumes and 
felt choked up with the heat," he says. 
"The difference was the humidity." 

Before you buy. You can estimate 
your own cooling requirements or ask 
a dealer to help. Do-it-yourselfers can 
obtain a “Cooling Load Estimate 
Form" from the Association of Home 
Appliance Manufacturers (20 N. 
Wacker Dr., Chicago, Ill. 60606). 
Load-estimating techniques are also 
described in literature published by a 
number of manufacturers. 

For your multiroom unit, salesmen 
will want to know room sizes; the 
number, approximate size, and direc- 
tion that windows face; the window 
type (double-hung, casement, sliding) 
and its dimension—unless you're plan- 
ning a more permanent through-the- 
wall installation. 

With 36 years of air-conditioning 
engineering background, Komroff has 
developed a rough rule of thumb for 
approximating capacities in northern 
climates: a four-room house, 18,000 
Btu; five rooms, 24,000 Btu; six rooms 
from 24,000 to 30,000 Btu, depending 
on its compactness. Installations in 
southern climates might require the 
next larger Btu size in each case. 

Homes without ducts. If you have 
steam or electrical heat, the multi- 
room unit should be installed in the 
largest room of your home. This cre- 
ates a movement of cool air toward 
smaller rooms. 

What about using an exhaust fan to 
"pul!" cool air from one end of a house 
to another? No, says Komroff. It re- 
duces the effectiveness of the air con- 
ditioner. “When you blow cool air 
out of the house, it’s replaced by hot, 
humid air that comes in under doors 
and through cracks," he said. A small 
kitchen exhaust fan, however, may 
help to distribute cooled air. 

Without forced-air ducts, you may 
find that you need additional air con- 
ditioning to cool distant rooms ade- 


| quately. A smaller unit might be used 
4 in the master bedroom, for example. 


Wy With a sprawling house layout, you 


might want one unit in the dining 
room and a smaller unit at the other 
end of the house. Two-story homes 
may require one unit upstairs and an- 
other downstairs. 

What about voltage? A capacity of 
about 14,000 Btu is tops for 115-volt 
units. Such air conditioners draw 12 
amperes, the upper limit for 15-am- 
pere lines under the National Electric 
Code. 

The 14,000-Btu rating is adequate 
for many multiroom setups, but high- 
er-capacity units require 208 or 230 
volts. Unless you already have this 

[Continued on page 132] 


The force that makes your hair stand 
on end when you comb it on a dry day 
drives these fascinating motors 


The electrostatic motor on the left turns betw 


W ren we crank up the electrostatic 
motor at the top of this page, people 
always want to know what makes it 
run. It is mysterious—there's nothing 
but a plastic disk and two strange 
electrodes. Yet there it sits, spinning 
merrily. 

In “The Amazing Motor That 
Draws Power From the Air," last 
month, we told about our visit to the 
laboratory of Dr. Oleg Jefimenko, 
at the University of West Virginia, 
who has designed and built a variety 
of these ingenious machines. Now, as 
promised, we bring you details on 
how you can build your own electro- 
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static motor from simple materials. 
The devices that you see here are 
corona-discharge motors. The sharp- 
pointed or knife-edge electrodes cre- 
ate a corona, which ionizes or charges 
the air particles floating by. These 
charged particles transfer their charge 
to the closest part of the plastic rotor 
and charge it up, just as you can 
charge your body by walking across 
a wool rug on a dry winter’s day. 
Once a spot on the rotor assumes a 
charge, it is repelled from the charg- 
ing electrode by electrostatic forces, 
and at the same time is attracted to 
the other electrode, which has an op- 


een three- and four-hundred rpm when connected to the Wimshurst generator at right. 


ELECTROSTATIC MOTORS 
You Can Build 


By C. P. GILMORE / PS Executive Editor 
and WILLIAM J. HAWKINS / PS Electronics Editor 


posite charge. When the charged sec- 
tion of the rotor reaches the opposite 
electrode, another corona discharge 
reverses the polarity and starts the 
whole thing all over again. 

The concept is simple. And so are 
the motors. But that doesn't mean 
they're easy to build. These motors 
run on millionths of a watt; they've 
got no power to waste turning stiff 
bearings or slightly misaligned rotors. 
So they must be built with watca- 
making precision. 

'They're made of acrylic sheet, rod, 
and tube stock—Plexiglas and Lucite 

Continued 
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This octagonal-window design makes motor 


SOLDER LUG 


re 


Rotor of the Jefimenko-designed motor shown here is a v2” plastic 
disk with a 14” shaft cemented carefully in place. Clamp the two 
outer sheets together before you drill the bearing holes and cut 
the windows. Aluminum foil electrodes can be cut to approxi- 
mate shape, glued in place, and trimmed with razor blade. Keep + 
and — wiring separated by 12” to avoid arcing. Note that electrodes 
oppose each other directly; opposing electrodes are of opposite 
polarity. Cement corner separators to one side for stability, attach 
other side with screws. To assemble, shim sides apart. Shim 
thickness of "s" or less is best if rotor can be made to turn freely 
within this narrow gap. Avoid sharp corners, points, or edges in 
electrical circuits. They develop corona and leak power into air. 


I/A" ACRYLIC SHAFT 
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handsome, self-starting 


I/2"X 7^ DIA. 1/4".D.. V2"0.D. 


a" x a" x 1/4" 
_ _ ACRYLIC SHEET BALL BEARINGS 


ACRYLIC SHEET 


p 


|/2" ACRYLIC SHEET 
io" x6" 


WIRING LAYOUT 


are two of the better-known brands. 
Acrylic cuts and works beautifully. 
Cut edges can be sanded so they have 
a white, frosted appearance that, in 
contrast with the clear surfaces, gives 
your finished motor a sparkling, jewel- 
like appearance. If you like clear 
edges, you can buff them on a wheel 


and the whole thing becomes trans- 
parent. 

Drill and tap the acrylic and as- 
semble parts with machine screws. 
This allows for fine adjustment and 
alignment. Later, if you like, you can 
make the whole thing permanent by 
putting a little solvent along the 


joints. The solvent flows into the joint 
and fuses it permanently. 

Details of framework, support, and 
so on aren't important; change them 
if you like. But work with care if you - 
want to avoid headaches. The Poggen- 
dorff motor looked simple; we slap- 
ped it together in a couple of hours, 


Wimshurst machine generates 30,000 volts 
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To make Pulleys, drill rotors, cement in '^" i.d. tubing plus plastic 
washers (tubing protrudes "s" on inner surface to hold counter- 
rotating spinning disks Ye" apart). Drill 1^" o.d. neutralizer shafts 
to take 14” metal shaft; assemble by slipping rotor-pulley assem- 
blies on neutralizer shafts, neutralizer shafts on metal shaft. Slip 
assembly into '4"-deep holes drilled in supports. Make spark c 
globes from polystyrene Christmas balls wrapped in aluminum 

foil, Brushes must be flexible; use aluminum-braided gift-wrap 

cord taped to rods. Use any drive that turns disks about 1,200 rpm. 

Connect pulleys with tape-recorder drive belts. 


Best first project: motor designed by physicist J. C. 


4" x 5" BRASS ROD 


I/4" X I-3/8'X 6" 


hooked up the power source—and 
nothing happened. We gave it a few 
helpful spins by hand, but it wouldn't 
keep running. 

The cure took about three hours. 
First, we noticed that the outer edge 
of the disk wobbled from side to side 
about 1/16 of an inch as the wheel re- 
volved. So the rotor-electrode dis- 
tance was constantly changing. There 
was a little play in the !4" hole we 
had drilled for the electrodes—so they 
weren't lined up absolutely square 
with the disk. Then we noticed that 
the disk always stopped with one side 
down. 'The imbalance was only a frac- 
tion of an ounce— but it was too much. 

We drilled out the old hub and 
cemented in a new one—this time, 
carefully. We lined up the electrodes 
— precisely. Then, once more spinning 
the disk by hand, we added bits of 
masking tape until it was perfectly 
balanced. We connected the power— 
and slowly ... slowly ... the disk þe- 
gan to turn. After about a minute, we 
clocked some turns with a watch and 
found it was spinning at 200 rpm. 
A moment later, we lost count. It was 
a great feeling. 

Where tolerances are brutal. We had 
even more trouble with the octagonal- 
window machine. When it wouldn't 
run and we turned the shaft by hand, 
we could feel the rotor dragging. We 
took it apart, felt all surfaces on the 
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rotor and the framework's insides and 
found a few bits of hardened cement, 
which we removed. We filed down all 
edges on the rotor and the windows 
to make sure there were no beads or 
chips dragging. 

The rotor and corner separators are 
made from the same sheet of 14" plas- 
tic, so rotor clearance is achieved by 
putting shims at the corners to hold 


[Continued on page 114] 


Poggendorff in 1870 


To build Poggendorff motor, drill 
center of the rotor disk accurately, 
cement 34” hub in place, use cen- 
terpunch to make bearing indenta- 
.tions in the ends of the hub. . 
Center gap between needle bear- * 
ings must be adjustable; easiest — 
way is to make bearings from ma- 
chine screws sharpened on grind- .. 
stone. Use locknuts to hold fine .- 
adjustment. For electrodes, drill 
seven equidistant holes in brass, 
steel, or aluminum rods; sharpen 
brads to a needle point, press-fit 
them into the holes, grind off heads 
flush. Brads should protrude about 
Y2". File flat on the back of elec- 
trodes, solder or drill, tap, and 


thread support at right angles. Get 
extra torque if desired by adding an 
extra set of electrodes 
opposite side of rotor. 


on the 


Mounting, with rotor removed, shows the 
relative positions of supports, needle bear- 
ings, and electrodes. Electrode points 
should be close to disk, but not touching. 


Try your own design skill on this project 


Ready for a challenge? Figure out design 
details for your own version of this 24- 
electrode highly sophisticated electro- 
static. It develops about 14o hp. Draw- 
ing shows principle; exact design details 
are unimportant. If you build, keep fol- 


KNIFE EDGE 


lowing principles in mind: Rotor must be 
precisely balanced. Electrodes, mounted 
in snugly fitting slots for easy adjustment, 
must be extremely close to rotor; Dr. 
Jefimenko used sheet of typing paper as 
a gauge to build this model he designed. 


What I Learned at Outboard 


We de-bugged 31 engines— 
11 anyone could have fixed 


By ERIK H. ARCTANDER 


A week of trouble-shooting sick out- 
boards at the Johnson Motors service 
school in Waukegan, Ill., convinced 
me of one thing: There's a lot you 
can do to keep your engine churning 
happily, as it should. 

One recent Monday morning, our 
class of nine dealers and technicians 
gathered in the lecture room at this 
highly regarded school. First we 
listened to a lecture on new 1971 
models—design changes, repair tips, 
the latest special tools. 

'Then our instructor, Ev Williams, 
took us back to one of the trouble- 
shooting cubicles—a complete shop 
with test tank, traveling hoist, elec- 
tronic instruments, tools, and spare 
parts. He divided us into three work 
teams of three men each. During the 
next five days we were to take turns 
curing 31 engine ills. 

By Friday afternoon I had devel- 
oped a first-hand respect for these 
sophisticated powerplants. Though it 
doesn't pay to invest $200 in test gear 
to fix all your outboard's possible ail- 
ments, I discovered that there are a 
surprising number of repairs you can 
make with a few tools—or none at all. 
Scattered through the 31 bugged- 
engine problems were 11 that any per- 
sistent owner could have found and 
fixed unaided. 


You can recognize a good shop, says John- 
son, by special tools, test props, fixtures for 
testing starters and straightening props, and 
equipment to install bearings. 
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Three engines wouldn't start. Turn- 
ing the ignition key on a 100-hp en- 
gine (similar in design to the 85) 
wouldn't crank the engine over. We 
found a blown fuse in the starter 
solenoid control circuit; but replacing 
it made no difference. Looking fur- 
ther, we discovered the safety switch 
out of position. Realigning this nor- 
mally open switch with a screwdriver, 
so it would close with the throttle- 
shift lever in neutral, allowed the en- 
gine to start. 

Introducing another no-start prob- 
lem on the 100-horse model, Ev told 
us that after he'd loaded gear in his 
boat this engine suddenly began to 
run intermittently, then wouldn't 
start. When all the obvious checks 
failed, someone wiggled the plug that 
connects instrument cable to engine. 
The engine started, but cut out when 
the cable flexed again. Piling heavy 
gear on the cable had broken some 
wires inside. 

'The third won't-start problem, also 
on a 100, was similar. After running 
well, the engine had been shut off for 
an hour, then wouldn't restart. This 
time it was the knife connector in the 
300-volt line between the power pack 
and ignition coil. The male half of the 
connector had been accidentally 
shoved far into its plug, out of touch 
with the female half. Pulling the blade 
out with pliers to its original position 
did the trick. 

Won't idle. In two of the 11 simple 
problems, this was the difficulty. 
When Ev fired up a new 50 and pulled 
back on the throttle-shift lever, she 
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Beginners dismantle and reassemble each 
Johnson model at these workbenches. The 
beginners' two-week comprehensive course 
plus three years' field experience are re- 


wouldn't slow down. We checked the 
adjustable linkages between carbu- 
retor butterfly valves, chokes, and 
spark advance. One link was too short, 
preventing the butterfly attached to it 
from closing completely at idle. A 
few turns with a screwdriver length- 
ened the link and ended over-revving. 

'The villain in another idling prob- 
lem—this in a 914-hp lightweight— 
was a throttle lever out of adjustment. 
With the twist-grip throttle in idle 
position, the throttle valve remained 
partly open. A few turns of the throt- 
tle-lever adjustment screw realigned 
a cam follower. 

Sick at any speed. In six of the 11 
problems, the engine failed to develop 
full power. A 125-hp V4, for example, 
sounded sick at high and low speeds. 
We found one spark plug with its elec- 
trodes shorted by a dab of metallized 
plastic, which was used to simulate 
carbon bridging the plug gap. 

Later, the same engine was hard to 
start, ran roughly, and stalled when 
Ev opened the throttle wide. Remov- 
ing the fuel pump cover with a screw- 
driver, we found a plastic disk with a 
small hole in it, covering the filter 
screen. This simulated a dirt-clogged 
fuel filter. Removing the “dirt” solved 
the problem. 

A 100-horse engine ran erratically, 
as though it had a miss. Almost ac- 
cidentally, a team found the ground 
wire from an ignition coil loosely 
connected. Vibration was causing an 
erratic contact: tightening a small 
bolt stopped the “miss.” 


Bucking broncos. A 115-hp outboard 
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quired before a dealer or technician can 
take the advanced trouble-shooting course. 
After completing the advanced course, stu- 
dents receive a certifying diploma. 
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Motor School Can Help You 


jerked back and forth like the agitator 
in a washing machine. We found wa- 
ter in the plug that connects sensor 
(the CD equivalent of breaker points ) 
to power pack. 'T'his shorted the sensor 
leads intermittently, causing the two- 
stroke to run alternately forward and 
backward. Drying the plug stopped 
this quirk. 

We traced another ill on the 115 
to a faulty carburetor adjustment. 
The engine ran a bit rough at low 
rpm, jiggled back and forth, refused 
to rev much above 2,000 rpm, and 
stalled at full throttle. A low-speed 
needle, we found, was screwed in all 
the way. Backing it out to the proper 
setting cured the trouble. It's covered 
in the owner's manual. 

With the last problem, the 914 
started right up, but missed intermit- 
tently. We solved this in three min- 
utes by taking out the two conven- 
tional spark plugs and finding one 
with its side electrode bent too close 
to a center electrode with cracked in- 
sulation. We switched plugs. 

They're technicians. Johnson Motors 
calls its repair people "technicians" 
nowadays, and the title is appropriate. 
They’re trained to find trouble quick- 
ly with electronic test equipment and 
to replace defective parts with special 
time-saving tools. 

If you can’t cure your engine’s 
sickness with any of these fixes, or 
others in the owner’s manual, look 
for a dealer with a service school di- 
ploma on his wall. CD ignition, now 
common on the big outboards, can’t 
be fixed by old-time experience. HE 


We're measuring the voltage and current 
draw of a pulse pack while the engine is 
running. Instructor Ev Williams points to 
the TS-1 CD ignition tester. 


n rs 


thor checks timing on this 25-hp engine that ran well at high speeds, but stalled when 


throttled back. Timing was okay. Trouble: a blown head gasket. 


MAGNETO ANALYZER AC-DC : 
AND CD ADAPTER CIRCUIT ANALYZER | 


t B7-BULB 


CD NEON TESTER TIMING LIGHT 


CONTINUITY TESTER 


A shelf-full of electrical test gear is another indication of a well-equipped shop. Many 
complex engine problems can only be traced with the help of these instruments. 


Pros tell you how to avoid trouble 


@ A tach is the smartest extra vou can buy. It monitors performance and can warn 
you of troubles while thev're still minor. 

€ Regularly pull off the prop and remove any monofilament wound around the 
shaft. Fish line rubs through seals, lets water into the gear case. 

@ Tiny foreign particles such as dead mosquitoes in gas or oil can foul your engine, 


so steer clear of locally premixed fuel. If fuel will sit around awhile, add a stabilizer. 
€ Fuel tanks should ride level. Make sure cables and hoses are hooked up to the 
right connections, tightly connected, and are not under heavv gear. 

e Keep the revs up on big engines; trolling fouls the spark plugs. 

@ lf vou have a blown pulse or power pack replaced in your engine's CD ignition, 
insist that the rectifier be tested, too. A bad rectifier will soon blow the new pack, 
adding up to $140 to your repair bill. 
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T PROJECTS 


Built for the Bug, this rig's been road-tested with other small cars 
as well, tows smooth at 85 mph on desert flats. Back road average: 
45 mph. Narrow wheelbase keeps it in line on hairpin turns. 


Trailer frame rides on regular 12" axle with suspension springs. 
Water and propane tanks sit on steel plate across tongue fork, 
with hoses running under floor back to the sliding kitchen unit. 
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Optional awning shelters the cook in bad weather (kitchen can be 


Think your caris too light to tow a 
camping trailer? This beauty is scaled 
specially for the popular compacts 


By FRED WOJCIK/ PHOTOS BY JIM DAVIS 


May of us small-car buffs have felt left out of the 
camping scene. Even with our limited horsepower, we 
should be able to tow at least minimal gear for cross- 
country touring. You'd think the tent trailer would be 
a natural for small cars, but most commercial models are 
too wide, too hefty, and have too great a tongue load for 
our Bugs and Gremlins and Crickets. And these trailers 
seem to grow bigger each year, unfolding new wings to 
sleep up to eight or ten. Small-car people tend to be small- 
family people, so who needs all those beds on his back? 

My wife and I stripped our camping needs down to es- 
sentials, and then I simply wrapped them in the neatest, 
most rugged package I could build. I put some other re- 
strictions on my design: Construction should involve 
standard home-shop equipment. Power tools? I used only 
a drill and two portable saws—saber and circular. 

The resulting mini-camper weighs about 350 pounds, 
is only 4!5' wide, only 6' long. Collapsed for towing, 
it stands only four-ft. tall. Yet it has a full kitchen and 
sleeps 215. (Don't travel with any 15s? Well, that bed's 
for a child who can sleep on the crosswise bench over the 
rollout kitchen.) 

'The basic material of the trailer body and kitchen unit 
is 15" plywood. I chose a mahogany face for appearance. 
The floor can be any inexpensive 15" exterior ply, since 
you'll cover it with sheet vinyl or asphalt tile. The edging 
is aluminum channel (angle, at the corners) tapped onto 
the plywood with a mallet and secured with countersunk 
Screws. 

After bolting floor and side walls to the trailer frame, 
you add the hinged-top seat (1deal for storing three sleep- 
ing bags) and the kitchen "partition." Make the sliding 
unit separately, building in a two-burner propane stove, 
a sink with hand-pump and drain, an ice chest, and am- 
ple storage for supplies and utensils. Connect Continued 
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For Your Mini-Compact: - 
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used inside, but it's a bit cramped}. Note zippered entry above 
hinged door in body. Two take-apart awning poles ride inside. 
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pivoted pairs of conduit braces (flattened ends fit in brackets). 
Canvas, permanently attached inside roof, snaps under platform. 
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Two can raise roof in five minutes, using — Bed-bench at left, plus narrow storage seat Complete kitchen rolls out from under bed- 
purchased lifting hardware. Front end is at right, take care of seating needs for re- bench. Propane stove, sink, and ice chest 
raised before hinge pins at back are pulled. ^ movable table when indoor dining is must. are accessible indoors, too, if necessary. 


MAY 1971 | 101 


hoses securely to the appliances. The 
pump and propane hoses should ex- 
tend about 16" underneath the slid- 
ing unit, with fittings to connect to 
the main supply hoses. The drain 
hose can extend about two feet. 


Order the raising hardware 


A set of four 655" spring arms 
(71C-F-101PS), J-hooks (71C-F- 
103PS), and hinges (71C-F-107PS! 
will be sent COD by E-Z Lift Co., 
P. O. Box 601, Middlebury, Ind. 
46540. Total cost: $46, plus pack- 
ing, shipping. Print your address 


ps 


Our "half"-passenger gets tucked into bed 
on crosswise bench. It's not long enough 
for adults, who sleep in platform wing. 
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Leveling jacks are placed under each corner 
before roof is raised at site. This is a modi- 
fied frame jack, but other types will do. 


Complete plans available 


We've prepared fully-dimensioned 
plans for making all parts of this 
camper-trailer frame, body, kitch- 
en, tent, roof. Send your $3.95 
check or money order for Plan No. 
5525: Mini to PS Plans Division, 355 
Lexington Ave., New York 10017. 
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Since you normally use the kitch- 
en in its pulled-out position, you 
move all smoky, greasy cooking (and 
the splash of wash-up) outdoors. In 
bad weather, however, you can use 
the appliances inside by removing 
the upholstered lid of the bed-bench. 
Another nice feature of the kitchen: 
It can be pulled out for use without 
setting up the trailer for camping. 
This lets you stop at any roadside 
rest area for a quick hot lunch. 

The roof is a wooden tray, fiber- 
glassed on the outside to keep it rain- 
and dust-tight. The ceiling, inside, is 
attractive paneling. The built-in vent 
assures good air circulation while you 
sleep; it opens with a hand crank. 

Making the roof. Cut the side walls 
out of 15" plywood and glue them 
together with frame blocks. Then, 
after gluing hardwood strips into 
notches cut in the curved top edges of 
the long sides, you bow 14” paneling 
across the frame, good face down. The 
total width of the top is 55”, and 
since paneling comes in 4’ widths, 
you'll need fo space out with an ad- 
ditional 7” strip. This lateral joint 
will be covered by one of the 4” stif- 
feners. These are built up of strips 
cut from the leftover Vs" paneling. 
For the recommended thickness, just 
stack four or five on top of one an- 
other, gluing and nailing them one 
at a time. 

When the glue has fully set, cut 
and frame the vent opening (to fit a 
purchased unit), then apply fiberglass 
just as you would to a boat hull. 
Finally, glue rubber sealing strips 
(available at any automotive store) 
on all exposed plywood edges and 
mount the roof on the lifting hard- 
ware. These cocked elbows on both 
sides of the trailer are spring-loaded 
commercial units made especially for 
tent trailers. They float the roof up- 
ward as they straighten. You raise 
the front pair first, pivoting the roof 
on its back edge by means of strap 
hinges across the joint between body 
and roof. These hinges have loose 
pins (held in place with cotter keys) 
which are then pulled to separate the 
leaves so the back pair of spring- 
loaded lifters can be raised. 

Sewing the tent. Buy a good grade 
of canvas duck (I ordered mine from 
Sears). As with the construction of 
the trailer frame, body, and roof, full 
dimensions for the tent are given on 
the plans sheet offered in the box, be- 
low left. You cut the canvas to those 
sizes, leaving a2” allowance all around 
for hemming. After sewing in the 
netting windows and stitching the 
panels together, I anchored the top 
edges inside the roof tray with screws 
through a wood strip. 

The canvas should overlap the trail- 
er body about 2” and all three sides of 
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the sleeping platform about 6”. You 
anchor these bottom edges with screw- 
type snaps driven into the plywood. 

To support the detachable sleeping 
platform—and the canvas above it—I 
bent up simple struts of 34” conduit. 
An aluminum channel, screwed under 
a side of the platform, clips over the 
top edge to anchor the unit along 
the left wall of the trailer body. The 
platform (upholstered with 3" foam 
rubber, like the benches) fits snugly 
inside the roof tray when the top is 
lowered for towing. Once the roof is 
raised ( with the canvas hanging loose 
from it), it’s a simple matter to slide 
this unit out of the rear of the trailer, 
between the roof supports, until 
you've slipped the four pivoted braces 
into their brackets to support it. Once 
it’s in place, you just walk around the 
trailer to snap down the bottom hem 
of the canvas, pull out your kitchen, 
and you've set up camp for the night. 
The windows and door are provided 
with zippered flaps for rainy weather. 

Tensioning for tow. Since the door 
cutout seriously weakens the panel 
integrity on the right side, I devised 
a tensioning device that lets me keep 
the body rigid, for towing, without 
heavy braces. There's a chain across 
the door gap that can be drawn taut 
with turnbuckles. You simply un- 
hook it when setting up camp. To 
achieve the best tongue weight for 
towing balance, you can adjust the 
amount of water in the tank that's 
strapped to the tongue plate. 

What's it cost? Your total expendi- 
ture for materials depends on how 
good you are at shopping around. In- 
cluding such built-in equipment as 
the stove and ice chest, you should be 
able to keep it at about $450. 

My wife and I did all the work ex- 
cept the welding of the frame. This 
can be inexpensively done by a pro- 
fessional. I cut the angle iron and 
steel channel to size before taking the 
pieces to a welding shop for assembly 
—and was charged $12. 

You may prefer to adapt my dimen- 
sions to an existing trailer chassis. 
The closest one Sears offers, for ex- 
ample, is a $150 chassis measuring 
6215" by 82" —wider and longer than 
my frame. But it shouldn't be diffi- 
cult to round up the parts to make 
your own. I bought a standard 115" 
axle, 62" long, from a boat trailer 
dealer. It came complete with multi- 
leaf suspension springs. 

The tongue coupling mates with a 
standard welding-type hitch that you 
can buy in an automotive store. 'The 
ball size is 17$" dia. (2,000 lbs. 
towing). 

The tire size is 4.00/4.80-12, to lift 
the trailer in line with your VW for 
one of the neatest looking teams on 
the road. Gs! 
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Its your boat. 
You give the orders. 
Get the 
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It's your money, your boat, your future pleasure. So when 
you pick out your stern drive boat, make sure it has 

exactly the power system you want. You can. If it doesn't 
already have MerCruiser, you can order it. And most stern 
drive owners— most by far—want MerCruiser. It's the only 
way to choose from seven different power packages— 
hot new “90” up to the powerful 325." The only way to 
enjoy full Power Trim, Jet-Prop exhaust and Thunderbolt 
ignition. Every piece of the system working together like 
a fine watch. Stern drive boating makes sense. And it 
makes the most sense when the stern drive is MerCruiser. 
It's your boat. See your dealer for the Inside Story. 


MERL AMSER 


For the name of your nearest MerCruiser dealer, see the Yellow Pages under “Outboard Motors.” 
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MATH 
TRICKS 
help you design 
shop projects 


Master a simple compass and 
you're a designer; convert 
your router into one with a 
trammel and away you go 


By R. J. De CRISTOFORO 


Hana anyone an ordinary compass 
and straightedge and he can doodle 
up a variety of designs. But the trick 
is to make these tools produce practi- 
cal solutions to home-shop problems. 
Being more professional than the 
doodler simply means knowing some- 
thing about the kinship between geo- 
metrical forms. This doesn’t take any 
special aptitude for math. In fact, 
you can quickly learn from experi- 
ence, and have fun doing it. 

Who needs it? Well, I recall times 
when I completed a layout on a sheet 
of plywood by tracing around a paint 
can to round off a corner. That's okay 
if the can happens to be close to the 
desired diameter. But what if you 
want to rout a matching decorative 
groove inside that curved edge? The 
paint can won't do. Since you are 
forming arcs of concentric circles, that 
second radius must be precisely 
planned; the “points of tangency" 
(where the curve blends into the 
straight edges) can't be haphazard. 
You could spend all day hunting up 
a second paint can the right size. 

Mastering tangency. A tangent is a 
straight line that just touches the cir- 
cumference of a circle. The transition 
from curve to straight line is perfect 
if it occurs at that point. To locate 
it, you construct a radius that’s square 
to the line at that point. This impor- 
tant layout trick remains constant no 
matter what scale you work in. 

If you construct four tangents that 
are square to each other, you have a 
perfect square. Divide that square 
into four equal squares and you've 
constructed two perpendicular diame- 
ters of your circle. The points where 
the diameters meet the sides of the 
square are points of tangency. 

Continued 
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lO-32 SCREW 
3/4 LONG (2 REQ) 


TOTAL LENGTH %16" 
THEADED PORTION 3716" 


For decorative cuts, you can doodle with a 
trammel-router combination (upper photo) 
as you would with a compass. You can 
machine your own trammel as in sketch 


I/4"DIA. ROD X 18" 


=) MAKE FROM l0-32 
SCREW (2 REQ.) 


3/4 DIA. X I" ROD 
(2 REQ.) 


-DRILL A TAP BOTH ENDS 
FOR 10-32 SCREW 
(*21 DRILL) 


corner (lower photo) it's best to cut curve 
first, marking extremes with squared-to-the- 
line radii (arrow); then make edge cuts. 
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Only a Ford pickup 
works like a truck, 


rides like a car 


.. because only Ford gives you 
all these better ideas. 


Biggest cab of any pickup. 

Combined headroom, legroom, shoulder 
room and seat height dimensions exceed 
those of any other pickup cab. 


Only Ford has Twin-I-Beam epee 
front suspension. 
Wheels step over 
bumps independently 
to smooth the ride. æ 


Levelest, quietest ride of thein all. 

Virtually no nosedive on braking, less side- 
sway on curves. Independent tests proved Ford 
is quieter than all other leading pickup makes. 


A better idea for safety: Buckle up. 


Most luxurious. 
Choose from four 
levels of luxury... 
all the way up to 
the unique Ford B 
Ranger XLT, most E 
luxurious pickup | 
ever built. Distinctive good taste marks the XLT; 
wood-tone accents, thick-pile carpeting, deep- 
cushioned seats upholstered in pleated cloth and 
vinyl, plus luxury options like AM/FM stereo and 
air conditioning. 

I-beam front axles. 

A Ford exclusive. Both axles are drop-forged I-beam 
design. Everybody's big trucks use I-beam 

front axle design for greater strength. 


Radius rods help hold alignment 
better than any other front sus- 
pension system. Only Ford 
pickups offer radius rods. 


Self-energizing brakes stop quickly, eth. 
with little pedal pressure. Self adjusting for 
lower service costs. 


Welded, instead of bolted, pickup box 
stays strong, resists working loose, means 
greater quietness, less chance of rust. 


Leaf-type rear springs, like all big trucks use, for 
better stability. Exclusive Flex-O-Matic 
rear suspension, standard on F-250 
and with heavy-duty 
springs on F-100, keeps 
the ride smooth, with 
or without a load. 


Make sure your next pickup includes the better ideas 
you get only from Ford. See your Ford Dealer for 
the pickup that works like a truck, rides like a car. 


A perfect ellipse? It's one thing a compass can't do 


To scribe true ellipse, bisect line of de- 
sired length with perpendicular of lesser 
length. Make guide shown in sketch, pivot 
across angle, keeping marks on both lines. 


Still faster method: Lay out Ys quadrant on 
paper with full-length axis lines. Fold paper 
carefully on both axes and cut as shown. 
Unfold for full ellipse pattern to trace. 


A-B=RADIUS 
C-D= DIAMETER 
a SEGMENT 


LINES AND ARCS 
BLEND EXACTLY AT 


6. 


RADIUS OR DIAMETER 
TO POINT OF CONTACT 
.IS PERPENDICULAR _ 
TO TANGENT 


CONNECT POINTS 90° 


106 | POPULAR SCIENCE 


APART TO FORM A SQUARE 


Avoid repeat of joined-dots method by cut- 
ting '/4 -quadrant curve from cardboard; use 
it as template for each quarter. Long axis 
line must be on each face so you can flip. 


LAY OUT 
PERPENDICULAR D 
CENTERLINES TO 
OVERALL SIZE OF 
ELLIPSE DESIRED 

A 


Boe C 


"i2 ie 2) 


. V2(A-8) 


MARK OFF 
HALF LENGTHS 
OF CENTERLINES 

FROM ONE END OF 
STIFF CARDBOARD 


FOR SAME-SIZE "TANGENT" CIRCLES 
USE DIAMETER AS DISTANCE BETWEEN CENTERS 


PERPENDICULAR 


CONNECT POINTS 120° APART TO 
FORM AN EQUILATERAL 
TRIANGLE 


CIRCUMFERENCE E^ 
INTO SIX EQUAL PARTS 
FOR HEXAGON 


Tangency also occurs where two 
circumferences touch. For a design 
involving reverse (S) curves, one arc 
should move away from the other at 
that exact point—even if your layout 
circles are of different size. 

The circle is the “womb” within 
which any multisided shape can be 
formed. The simplest example is the 
square you construct by connecting 
the tangency points of perpendicular 
diameters. The five-pointed star, or 
an octagon, are snaps to create when 
you construct them inside a circle. 

Constructions you can count on. All 
those shown here are based on geo- 
metrical facts. If you strike the arcs 
and make the connections as indi- 
cated, the results are perfect—what- 
ever the size of the project. 

Accuracy is essential, of course. 
Carelessness will destroy the whole 
idea. But it's easy to be precise 
enough so that your construction of 
a perpendicular can be used to check 
out the accuracy of a carpenter's 
square. If it doesn't fit your 90-degree 
corner, the tool's wrong! 

The pencil plays an important role 
in precision. For layout work, any- 
thing from a No. 4 to a No. 6 does a 
good job and retains a sharp point. 

Router as compass. Any line you 
draw with a compass can be duplicat- 
ed with a router—but it's not some- 
thing you do freehand. A length of 
steel rod or dowel, with a hole near 

Continued 


Using compass and straightedge, you can 
inscribe a triangle, square, or hexagon 
in a circle as shown. For other figures, 
use a protractor to get distance between 
points: Divide 360 (total degrees in a 
circle) by number of sides you want, 
and project that angle from center to 
circumference. And try this twist: After 
stepping off points for a figure of five 
or more sides, connect every other point 
instead of adjacent ones. That's how 
pentagon below became a star. 


CONNECT POINTS 72* APART TO 
MAKE PENTAGON OR 5-POINT STAR 


=i, 


*a 


"adi 
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to quiet a noisy engine, 
Improve compression 
and reduce smoke. 


Give it the multi-protection of 
GUMOUT's new PTA Hi-Perform- 
ance Oil Treatment. 

Add a can of PTA to your oil. 
It'll do things for your car that 
no other oil additive can match 
. . . like increasing film strength, 
retarding sludge formation, and 
protecting against corrosion. 

PTA is great for newer cars. It 
makes oil cling to the surfaces of 


pistons, sleeves, rings and bear- 
ings. They suffer less wear since 
they're never dry, even at start-up. 
And that, naturally, means easier 
starting, a quieter engine, longer 
engine life. 

PTA is even more of a blessing 
for older cars. It reduces blow-by, 
oil burning and smoking, so com- 
mon in worn engines. Gives better 
compression and better mileage. 


Actually gives your car more 
power immediately! 

PTA pays its way in any car— 
old or new. And that's worth 
discovering. 


Pennsylvania Refining Company 
Cleveland, Ohio 44104 


Cut corners? Here's how to round off with a compass 


108 POPULAR SCIENCE 


Square corner: Set com- | 


pass to desired radius, 
strike arcs A and B from 
corner. Intersect arcs (C) 
from points A and B. 
From C, scribe !4 circle 
across corner. 


Acute angle: Set com- 
pass to desired radius, 
use any two points on 
each line (A, B, C, D) 
to strike arcs. Connect 
pairs of arcs with tan- 
gency lines, scribe cir- 
cle from intersection. 


Obtuse angle: Follow 
procedure given above 
for rounding off an 
acute angle. Only dif- 
ference is that tangency 


lines, parallel to the out- | 


side lines, intersect at 
the obtuse angle, X. 


To round off from arc: 
Set compass to desired 
radius; construct par- 
allel line using any two 
points (B, C). Add to 
compass setting the ra- 
dius of first arc (D) and, 
from A, strike arc across 
parallel. Reset compass 
to desired arc, strike it 
from point X. 


Round off between arcs: 
To find X, set compass 


to radius of each arc 


plus radius of desired 
arc; strike from A and 
B. Reset compass to de- 
sired radius and strike. 
Lines cross tangencies. 


Round into S curve: Add 
radius of arc 1 to that 
of connecting arc, strike 
from A. Deduct radius 
of arc 2 from that of 
connecting arc, strike 
B. Set compass to the 
connecting radius, strike 
arc from X. 


Reverse curve: To con- 
nect three lines, choose 
point on A-B to erect 


perpendicular C. From A | 


strike arc at D, trom B 
strike arc at E. From D 
and E erect perpendicu- 
lars to intersect C. Ra- 
dii are distances from 
X to A-B intersection. 


one end for a nail pivot, is a quick 
solution—if it's of a diameter you can 
lock into one of the holes provided 
for the router's edge-guide. 

But a trammel such as the one 
shown in our sketch and photos is a 
worthwhile accessory because of its 
greater flexibility and (if you make 
two heads for it) its use for design- 
layout work beyond the capacity of 
conventional dividers. 

For decorative grooving, the tram- 
mel-router combo is ideal. It can also 
be used for actual cutting through. 
But on average stock, such use re- 
quires a number of repeat passes, and 
the job might be best accomplished 
by cutting with a jig- or band-saw— 
or, where the panel is too big to wres- 
tle onto a stationary power tool, a 
saber saw. 

The trammel idea can be adapted 
to the latter, as well, though it won't 
ride around a pivot as surely as a 
router. If you do your cutting very 
slowly, however, you can keep the 
blade on the line. Ideally, the blade's 
teeth should be directly in line with 
the pivot point. Since they're ahead 
of the edge-guide channel into which 
you'll clamp your trammel-bar, it's 
best to hammer over a square corner 
at the pivot end of the bar, to move 
the pivot point ahead. (A sketch of 
this appeared last month on page 
110, showing how to cut a circular 
tabletop.) Such shortcuts simplify 
your workshop projects. 

One final math trick: You can bi- 
sect any angle, using only that trusty 
compass and straightedge. Just place 
the compass point at the corner and 
scribe part of a circle across the angle. 
Widen the compass and strike arcs 
from the two points where the circle 
crosses the angle lines. Connect the 
corner to the intersection of those 
arcs, and you've split the angle pre- 
cisely in two. See how easy itis? E 


Two ways to construct 
a perpendicular 


B A C 


Method 1. From any point above base line, 
scribe 75 circle intersecting at desired base 
of perpendicular (A). Draw diameter C-D. 
Line drawn from A to intersection C is per- 
pendicular to base line. Method 2. Using 
desired base of perpendicular (A), strike 
arcs B and C. Open compass wider and 
strike arcs at D from B and C. Line from A 
through intersection will be perpendicular. 
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RIGHT NOW, you can get up to $35.00 worth of books 
on your favorite subjects for only $1.00. The best 


books on home re 


auto repair, science, mathematics, space. 
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044. COMPLETE BOOK OF 
HOME WORKSHOPS. How to 
design, build, improve or ex- 
pand your home workshop, 
build workshop equipment, se- 
lect tools, and mora. 

Retail: $8.95 


301. THE PROMISE OF 
SPACE. From Robert Goddard's 
pioneering rockets to manufac- 
turing on the moon. All about 
our future in space. 

Retail: $8.95 


295. AUDEL'S DO-IT- YOUR- 
SELF ENCYCLOPEDIA. A-to-Z 
coverage of brickwork, carpen- 
try, electrical work, metal work, 
plumbing, painting, tiling— 
everything around the house. 
Retail: $5.95 


228. HIGH SPEED MATH. 554 
pages of terrific math shortcuts 
and time-saving methods. Only 
basic math is used to give you 
easy, accurate math tricks. 
Retail: $6.95 


First, you choose any three of these 16 best-selling books for only $1 to start 
your PSBC membership. Thereafter, you'll be offered a book a month from the 
very best books published today on all your favorite subjects. You need accept 
only one more selection in the next year to retain all membership privileges. 
And every single Club selection you accept comes to you at your special reduced 
member's price. (Discounts range from 30426 on up to 7096 for the books you 


like to read best.) 


when you joi 


MAHE- 
MÁTICS 


036. THE HOW AND WHY OF 
MECHANICAL MOVEMENTS. 
The amazing story of how 
man's genius has parlayed six 
basic mechanical elements into 
today's thousands of complex 
machines. Retail: $7.95 


312. THE NEW INTELLIGENT 
MAN'S GUIDE TO SCIENCE. 
Covers virtually every scientific 
discovery and invention, every 
dramatic breakthrough in the 
history of modern science. 
Retail: $12.50 


315. THE BODY HAS A HEAD. 
All about the human body — its 
organs and systems, voluntary 
and involuntary nervous sys- 
tems, the senses, the body's 
defenses, the brain. 

Retail: $12.50 


610. AUDUBON GAME ANI- 
MALS. Contains 82 full-color, 
natural habitat paintings and 
208 giant pages of lively, orig- 
inal text — all by America's 
greatest artist/naturalist, John 
James Audubon. Retail: $9.95 


MAIL COUPON TODAY! Use envelope or paste on postcard. 
POPULAR SCIENCE BOOK CLUB 


571-P 


Yes, enroll me in the Popular Science Book Club and send my three 
book shipment right away. The three books I have selected are listed 
below, by book number, on the dotted lines. Bill me later for only $1.00 
plus postage and handling, I understand that you will send, every month, 
an advance description of the coming selection, If I want the book, I do 
nothing. It will be sent automatically (along with my surprise gift). If 
I don't want it, I must simply return the special form by the date shown. 
If I decide to keep the book, I pay only the low member's price, To fulfill 
my membership obligation, I need buy only one more selection in the 


——— M —À | 
Canadian plan differs: prices slightly higher, no gifts, 3-book obligation. 


44 Hillside Avenue, Manhasset, N. Y. 11030 
! l 
A | d 
$35 worth of i 
E BNI 1 | | next year. 
) | i | 
— Book No. ......... Book No 
i 
n the ! Name 
Popular Science Book Club | | 
| Address 
| City 
r, electronics, automobiles and | State 
| 


For your convenience, books will be shipped from Canada. 
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289. MATHEMATICS: ITS 
MAGIC & MASTERY. A great 
math classic that gives you 
hours of fascinating reading 
and valuable problem-solving 
skills and tricks. 1000 worked 
examples! Retail: $8.75 


291. HOW TO PLAN AND 
PLANT YOUR OWN PROPER- 
TY. City garden or country 
"estate," here's how to land- 
scape, save money. Plans, plant 
lists! 812 x 11". Retail: $7.95 


1005. SET OF 3 SKILL 
BOOKS. Includes Build Your 
Own Furniture, Hand and Pow- 
er Tools and How to Be Your 
Own Home Electrician. Hard- 
gloss paper covers. 

Retail: $5.85 


308. THE EMERGENCE OF 
MAN. The story of human evo- 
lution through the ages as re- 
vealed by new discoveries in 
archaeology and studies of pri- 
mate behavior. Retail: $10.00 


HOW YOUR CLUB WORKS 
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303. THE UNIVERSAL HOME 
DOCTOR. How your body 
works. How to keep it working 
at peak performance for a life- 
time. All about symptoms, dis- 
ease, treatment. Retail: $9.95 


1008. SET OF 3 SKILL 
BOOKS. Includes Painting and 
Wallpapering, Concrete and 
Masonry, How to Make Your 
Own Recreation and Hobby 
Rooms. Hard-gloss paper cov- 
ers. Retail: $5.85 


297. THE NEW POPULAR 
SCIENCE ENCYCLOPEDIA OF 
THE SCIENCES. Every branch 
of physical and natural science 
and math. Biographical sketch- 
es of great scientists, chart of 
great events in science. 
Retail: $5.95 


038. ELECTRONICS FOR 
EVERYBODY. All about do-it- 
yourself electronics. How to 
build kits or your own projects 
—from simple printed circuits 
to complete home systems. 
Retail: $6.95 


EXTRA MONTHLY BONUS! With every 
selection you accept from the Club, you'll 
receive an exciting surprise gift — compact 
tool, science chart, key ring, or some equally 
handy, practical item. 
MAIL COUPON TODAY! 
or write to address below 


POPULAR SCIENCE BOOK CLUB 44 Hillside Avenue, Manhasset, N. Y. 11030 
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Your Own Stained Glass 
[Continued from page 66] 


have an attractively gnarled look on 
close inspection. They're raised near- 
ly !4" from the Plexiglas surface. 
Colors are flowed into the recesses 
thus formed. Both bead and colors are 
variations of a fiberglass material 
called Resaline; both bond perma- 
nently to the face of the acrylic sheet. 
The exterior face is treated with clear 
fiberglass resin to eliminate glare and 
to increase weather resistance. 

Kit uses real lead. As described in 
caption 2, the kit shortcut actually 
utilizes strip lead in preformed rolls. 
The secret is a unique adhesive that 
bonds the lead to the glass with a 
weather- and temperature-resistant 
seal. Color is applied, after leading, 
by painting on special transparent 
lacquers. 

A large number of patterns—rang- 
ing from religious themes to heraldic, 
floral, or animal motifs—gives you a 
wide choice, or you can work out your 
own pattern. 'The lead can be applied 
to any type of glass, including existing 
windowpanes, and pebbled or other 
textured glass. 

The only tools you need are scissors 
and a knife for trimming the lead. Ap- 
plication consists of manipulating the 
soft metal with your fingers to con- 
form to the pattern taped under the 
glass. Adhesive, brushed on the flat 
side of the lead before forming, an- 
chors the strips as they are formed 
and rubbed down with a wood peg. 

Materials come in a wide variety 
of forms, from a starter kit for $6.95 
(with everything to complete an 8"- 
by-13" panel) to bulk reels of lead 
for $65 for large jobs. 

Aside from the decorative aspect, 
glass panes bonded by lead tend to 


Life expectancy 10 years! 
A tough, elastic, one-part 
waterproof sealant. Seals 
without drying. Ideal for 
windows, doors, sinks, 
showers, expansion joints, 
masonry, metal, glass, and 
wood. 

See M-D display at your 
Hardware or Building 
Supply Dealer. 


TUNER? 


The Dynaco tuner 
you have been 
waiting for... 

it does everything 
a little bit better. 


$149.95 kit; $249.95 assembled 


MACKLANBURG-DUNCAN CO. 
BOX 25188 
Oklahoma City, Okla. 73125 U.S.A. 
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THIS CAN BE YOUR"BIG BREAK" 


df uu ‘re a man who doesn t want to be... 


^ REMEMBER, DEAR, OUR Y DO WE HAVE TO Go, 
HIGH SCHOOL RELINION HONEY ? SUPPOSE 
IS THIS WEEKEND. -A SOMEONE ASKS ME 
- : j ABOUT THAT CRLIMMY 


| EM | - 
PLEASE, HARRY, ! WHE OH, YOU KNOW— 
! IM DYING TO SEE OUR | | AROUND LOOKS LIKE 
OLD GANG AGAIN. Í 
n Eo: yJ I GUESS SO (gee 
^. 
4 
| NI | ro) SUN ZAT. ) EASIER THAN YOU MIGHT N 
" MA n T HC fr THINK. I LEARNED 
| ELECTRONICS! IT’S f = | EVERYTHING I NEEDED TO 

r | TODAY'S BIG "GROWTH" \ In “2% KNOW IN MY SPARE TIME, 
| FIELD! ~ /. ‘\ AT HOME... WITH 
x ~ Qiii. / | m <. | CIE! THEY EVEN 


MY JOB TOO! 


Fr 
^ LOW ABOUT YOU? WANT A | IF ER IS MISSING, MAIL THIS COUPON | 
m GREAT JOB IN ELECTRONICS? | C i E Cleveland institute of Electronics | 
ms, GET FULL FACTS IN | | 1776 E. 17th St.,Cleveland, Ohio 44M4 | 
> à CIE'S 2 FREE | Please send me 2 FREE books describing opportunities in | 
TEM SUCCESS BOOKS! | Electronics and how to prepare for them. | 
| SEND BOUND-IN | "T "8 | 
" CARD NOW! /// | memes) 0 0 d 
| Address —— ož o o o o S LM i 
| | 
i | Ciy — . — State č Zip 
O Veterans & Servicemen: check here for G.I. Bill information 
MO" Ve l l Accredited Member National Home Study Council PS-59 | 
If coupan has been removed, write to Cleveland Institute of Electronics | Y 
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midland sports 
7733 Gross Point Road e Skokie, IIl. 60076 
Please send me your sporting goods catalog. 
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CITY, STATE, ZIP 94 


Will do more 


jobs easier than 
any other 
tool 


-or your money back 


It might take you two minutes to learn the magic 
of Vise-Grip. How it adjusts to any size work. 


/ "^ Locks on with 
tremendous grip. 


With just a squeeze of the hand! Then your fun 
begins. Everywhere you look you'll find more 


uses for Vise-Grip. 
CR 


Asaclamp ^^» 


as a super-pliers 


Sa 


outdoors ` 


mS Spina : 


AA 


EN 


Vise-Grip is literally a whole tool kit in in one tool! 


MONEY BACK OFFER — If Vise-Grip doesn't 
do more jobs easier than any other hand tool 
you've ever used, return it to Petersen Mfg. Co. 
Inc., DeWitt, Nebraska, within 30 days (with 
sales slip) and get your money back. 
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Build an Electrostatic Motor 


[Continued from page 97] 


the side plates slightly more than 15" 
apart. With the !i;" shims we we 
using, we could see that the sides were 
slightly misaligned so the shaft was 
not being held at a true 90 degrees.-- 
We drilled slightly oversized holes in 
the corners of one sidepiece and care- * 
fully adjusted until the rotor was 
turning true in the slot. To give the. 
motor more torque, we put a bead of 
cement along the outer edge of each 
aluminum-foil electrode to stop coro-, . 
na leakage. The motor ran. 

Take a giant step. Once you've built , 
these machines, why not design your 
own? Start with the Jefimenko 1/10- 
hp model (pictured) as a challenge. ^ 
Then plan one from scratch. You can 
power your motors with a laboratory 
high-voltage supply, a Van de Graff 
generator, a Wimshurst machine or 
any other high-voltage source. We've 
been running ours on the home-built 
Wimshurst shown in the photos and -. 
on the bottom of page 96. (If you 
don't want to build one, Wimshurst 
machines are available from scientific 
supply houses; Edmund Scientific has 
them for about $20.) 

The discharge globes are tradition- 
al for high-voltage machines. They , + 
aren’t necessary, but they give a quick 
check on machine operation and a 
satisfying arc when you move them 
within 14” of each other. Incidentally, 
that funny smell is ozone. But its con- 
centration is too low to be harmful. 
The generator is safe, too. You can 
hold both electrodes in your hands 
and all you'll feel is a tingle. This ü 
particular generator, we estimate, 
puts out about 30,000 volts. 

To make wiring simple, we used  ,« 
standard connectors on the Wims- 
hurst collectors, and meter leads with — ^ 
regular banana plugs and alligator 
clips to hook up the motors. 

Last month, we mentioned seeing 
Dr. Jefimenko run his electrostatic 
motors on electricity tapped from the 
earth's field. We haven't had a chance 
to try this yet with ours, but it should a 
work. If you want to try, you'll need 
a needle-pointed piece of music wire a 
few inches long to start a corona, plus * 
several hundred feet of fine copper 
wire. 

Connect the pointed wire to the fine 
conductor, get the sharp point up into 
the air at least 200-300 feet with a kite 
or balloon, and hook the wire to one 
side of the motor. Hook the other side 
of the motor to ground. The earth 
field antenna at that altitude should 
at times be ableto develop upto 20,000 
volts from the earth's electrical field. 


= 


If nothing happens, check your equip- 
ment, or try another day. The field 
changes constantly. BH: 
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TRANSMISSION ON THE DODGE 
TRAILBLAZER SPECIAL PICKUP. 


THAT'S $247.70 OFF THE MANUFACTURER'S SUGGESTED RETAIL PRICE. 


The Trailblazer Special is a specially ^ mechanical jack B Camper special emblem. 
equipped a i a! gen ae Act now! Offer is for a limited time only. 
en your Dealer orders a Dodge d | 
Trailblazer Special, we throw in a free ia pis p e paniy package, 
automatic transmission. The special í | | | 
equipment includes the following items: This extra-heavy-duty package boosts the 
Special trim on the seats W Door pocket GVW rating to 5,500 pounds (the highest 
ll Color-keyed floor mat lI Radio W Tinted rating you can get for a 74-ton pickup). 
glass W Cigar lighter W Undercoating The package includes: pao: Pound capaalty 
B Extra moulding and exterior trim — auxiliary springs M 9.50 x 16.5-D 8 P 
E Dual bright 5" x 7" rearview mirrors tubeless front and rear 
@ Dual electric horns W 60-amp alternator tires lil 12" x 3" front and ow 
E 70-amp-hr battery W Increased cooling rear hydraulic brakes Bi 
E e pii E P pressure gauge Sapa ponni d "m Dodge 
amper electrical package uick- W Heavy-duty front and rear | 
removal tailgate M 4,500-pound-capacity — shock absorbers. 
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Get The Complete Book of Motor Camping at your Dodge Dealer's. 
This 160-page camping guide is full of helpful information 
about campsites, equipment, maintenance, and other outdoor 
living hints. Written by Lyle Kenyon Engel, noted authority on 
camping and sports activities, this useful book regularly sells 
for $2.95. But there's a FREE copy waiting for you at your 
Dodge Dealer's. Simply bring in this coupon and your local 
Dodge Dealer will be happy to give you a free copy of The 
Complete Book of Motor Camping. 
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Topping Out the World's Tallest Building 


steel latticework to the twin of this 
tower, now only about half finished. 

Why two buildings instead of one? 
Simply a matter of esthetics, I was 
told. Minoru Yamasaki, the archi- 
tect, was given the problem of fitting 
office space for 50,000 people onto a 
rhomboid of ground of roughly 16 
acres. On his office table he laid out 
a scale model of the plot, then as- 
sembled scores of cardboard boxes 
representing office space. For a full 
year he built buildings of blocks be- 
fore finally arriving at the optimum 
design: four low buildings (U. S. 
Customs, two small multi-use struc- 
tures, and a hotel) and two great 
columns of 110 floors each—designed 
to nudge the Empire State Building 
out of first place. 

Engineering is "terrific." Here I was 
on the 102nd floor, already higher 
than the Empire State. Up, up an- 
other three stories. Off to the side, 
a worker sat on a tiny platform, 
his lunch pail at his side, just like 
in comic strips. I edged over and 
plopped down next to him. His name 
was Hank Maly; his job, welding. 
Hardhats count their time on the job 
by floors (“I’ve been here since the 
43rd”). Maly joined when the proj- 
ect “was nothing but a mud hole." 

"Ihe engineering on this is ter- 
rific" he said with obvious pride. 
"Everything fits.” We were facing 
the other tower, and he pointed out 
that what I thought was concrete ac- 
tually was spray-on insulation, cov- 
ering the steel sheeting. Later, alu- 
minum would clamp over the whole 
works. The insulation is not to keep 
the heat in, but out. Without the 
protection, summer sunlight would 
expand the columns, winter cold 
would shrink them, and the perimeter 
of the upper floors would expand and 
contract a foot or more. Unnerving 
for tenants. 

I left Maly and struggled up an- 
other two stories. Then stopped by 
a steel drum of burning wood to 
warm myself. Ten feet away a car- 
penter was slicing a two-by-four into 
pieces. He was standing on a beam, 
nothing below him for five stories. 
He noticed my expression. "Friend 
of mine got a job here a few weeks 
ago," he said. “The first day he did 
nothing but hang on. The foreman 
said that was okay, but the guy did 
the same thing next day, and the 
foreman told him that the next day 
he had to work. Well, the next day 
he didn't show. In fact, I never saw 
him again." 

I was near the edge of the build- 
ing and I crawled to look over the 
side. It soared down into the city, 
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[Continued from page 83] 
which lay like a balsa, three-dimen- 
sional model of lower Manhattan. 
Below me, a plane flew around a toy 
Statue of Liberty stuck into a smudge 
of mud. 

One more story up. I took off my 
gloves. I'd rather my fingers were 
cold than my grip slippery. My 
courage gave out again and I lean 
against an upright girder, trying to 
look casual. 

From the building's side, jutting a 
dozen feet out into emptiness, was a 
huge metal tray. It is hauled up and 
down by powerful cranes on the roof, 
and it's used to carry material from 
the street. Halfway out on it a work- 
man sat on a coil of cable, bolting on 
a turnbuckle. I called to him, told 
him who I was, asked if I could 
talk to him. “Sure, come on out," he 
called. 

I hadn't expected that. I wanted 
him to come in. “Here, over here," 
he motioned me. Past him. I squinted 
my eyes to block the view, sighed in 
relief as the wind died for a moment, 
and scuttled past him, out to the 
end. Then froze. No danger; actual- 
ly, the tray had sides on it, and to 
fall off I'd have to want to. But sud- 
denly I realized that all there was 
between me and that balsa city 109 
stories down was a quarter inch of 
steel. 

The workman's lips were moving, 
and I realized that he was talking. 
He was telling me about the trouble 
the builders had digging out the 
foundation. The site used to be the 
Hudson Hiver, he said, but gradual- 
ly it had been reclaimed, filled in 
with garbage, old docks, material 
from excavations. “We'd hit some- 


World Trade Center will look like this in 
1973. Plaza covers five acres. Parking space, 
below grade, will hold about 2,000 cars. 


thing and it would be an old log 
wharf or a ship bottom, or cribs filled 
with stones. We chewed our way 
through a lot of it. We pulled out oil 
drums and cannon balls, tea cups, 
fishing tridents and anchors, cows' 
heads—you name it." 

I decided to make my last ascent, 
up one more ladder to the top, to the 
final netting of girders strung above 
me like Tinker Toys. This ladder, 
so help me, was resting on a springy, 
wooden board that gave with each 
step. Finally, chalk-faced and red- 
fingered, I stepped off on a platform- 
like thing. 

One foot of sway. The wind ex- 
ploded again, and I recalled what 
David Brown, the Port Authority's 
supervising engineer for the project, 
had told me about building sway. 
(The Port is the corporation that 
developed the complex. Tishman 
Realty and Construction is the gen- 
eral contractor.) In the highest 
winds, he said, the towers will sway 
only about a foot. Sounds like a lot, 
but in a building this high, it's not. 
This is a *curtain-wall" construction, 
which means that the main support 
is of high-strength steel on the perim- 
eter, far from the center of gravity. 
That makes everything rigid. 

Off to the side, roaring and groan- 
ing, even above the sound of the 
wind, was a kangaroo crane, one of 
four on each tower. It was swinging 
a massive beam, just lifted a thou- 
sand feet from the street. Directing 
its placement was an Iroquois Indian 
named Gene Taylor. He's 41, and 
has been a steel worker since he was 
a kid, as was his father. Many of 
the topmost workers are Indians. 
They got into it years ago, Taylor 
said, when a few were hired to help 
erect a bridge over their upstate New 
York reservation. They've been sky- 
scraper workers ever since. "And an- 
other thing," he said, “we don’t mind 
heights." Cold either, I noted; he 
was dressed in a wool shirt. 

“Hey—watch out," said a laborer 
with a flag-bedecked helmet, a face 
with the texture of a farmer’s neck, 
and a 10-foot two-by-eight on his 
shoulder. I ducked and grabbed a 
beam as the plank swung over me. 
"You're okay,” he said over his shoul- 
der, “and if anyone gives you any lip 
about your hippy mustache, just send 
them to me!" Okay. 

It was then I noticed, on the top- 
most point, a scraggly Christmas tree 
and a slightly frayed flag... put there 
last week, explained one of the work- 
men. At the topping-out ceremony. 
Seems I was a week late. 

I started back down. 
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most advanced racing car 


Match wits with the experts 


and win a $1000 shopping spree. 


4 
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\ | hallenge you ! ith an imaginati | OFFICIAL RULES—NO PURCHASE REQUIRED 
4 Three top pros challenge you to come up with an imaginative use for bei deo UY ME cr M Lice oF IET Medea. cb 
General Electric Silicone Seal or Silicone Lubricant. Something they your name, address, zip code ond the name ond address of your 
| vorite st i ili : I d GE 5ili Lubri A 
may not have thought of. Iuchida. UNTUNE tar new hiere ria ncn for sker produc; and 
With the sealant, home-and-shop expert Wayne C. Leckey dabbed name ef magazine in which you saw this od. | — ATCH wits 
; a E nier orren, ur mail eniries rare a: Js 
E rubber “feet” onto a trinket chest, sealed a rain gutter and caulked a P.O. Box 250, Murray Hill Station, New York, N.Y. 10016. Entries 
bathtub. With the lube, he sprayed a fishing reel, some stuck drawers 13) rng ok gir diel DN p siia Py uy 18y Mt 
31 judging organization. Decisions final. All prizes awarded. Only 
and all of his tools. | Judging, orga D | 
* On his Chaparral 2J, Jim Hall used Silicone Seal to make formed-in- (4) BONUS PRIZE: I you win the Grand Prize and your entry in- 
t | : IL : | new ifferent use, yo iv O0. 
place gaskets, to seal all electrical connections, and as an adhesive to 18) Any uerba darn cine esc eed d 
i hold components to the body. Then he spray-lubed the throttle linkage, thoir families of General Electric Company Silicone Products Dept. 
suspension ball joints, wheel lugs and battery terminals. dnd (aval lowe ed iode eda — ——Á 
» Using the seal, electronics expert Larry Steckler repaired a speaker Pp————-— OFFICIAL ENTRY BLANK — — — — — —4 
cone, and sealed an antenna lead-in feedthrough and outdoor antenna MATCH WITS | 
terminals. With the lube, he sprayed telescoping auto and TV antennas, | P.O. Box 250, Murray Hill Station | 
m a record changer mechanism and slide, and an antenna rotator. | New York, N.Y. 10016 Lo | 
Now here's what you can do: send in another use for either prod- | Vim alie E PHELEGE SONA fand | 
uct, different from those mentioned above, and enter our sweepstakes. | | 
hing (To win, all you must do is fill in your name and address and the name | | - | 
and address of the store where you saw GE Silicone Seal and GE (attach extra sheet of paper for additional uses) | 
" Silicone Lubricant on display.) | Nem ———— ' 
Grand Prize: $1000 worth of anything from your favorite store | ^ —À ET aa 
7 carrying GE Silicone Seal and GE Silicone Lubricant. Next 100 prizes: City — — — — — — —  Stote — — Zip- | 
: $25 worth each. Next 1000 prizes: one-year subscriptions (or re- Name and address of my favorite store carrying GE 
. : z - | | Silicone Seal and GE Silicone Lubricant | 
newals) to the magazines from which you clip your official entry blank. | 
^" GE Silicone Seal: The most reliable adhesive/sealant/insulator/ | 
moisture-proofer/instant rubber. Guaranteed for 10 years. Ignores | 
y. temperatures from — 60?F. to 500?F. Won't harden, soften, crack or | 
shrink. Ever. Dab it on, overnight it becomes a strong, flexible, per- 
manent rubber. In white, black, clear and metallic. In 3-oz. tubes and 
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12-oz. cartridges. 

GE Silicone Lubricant: The slipperiest stuff in a can. Longest wearing, 
strongest moisture resister, best corrosion fighter. Age, water and tem- 
perature (— 70°F to 400°F) can't hurt it. First lube of its kind that can 
be painted over. Really works on just about everything, even aluminum. 
(Not recommended for TV tuners.) In ó-oz. aerosol cans. 
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Is Your Small Car Really More Dangerous? 


other studies. It attempted to clarify 
the types of crashes that both big 
and small automobiles get into. The 
data that researcher Barbara Brown 
used came out of the accident file 
of Washtenaw County, Mich. Once 
again, there's no information on ex- 
posure. 

Her report coincides with the other 
studies by revealing the high rate of 
out-of-control single-vehicle accidents 
suffered by small cars. It also indi- 
cates that small foreign cars are in- 
volved in fewer collisions. But the 
Michigan study does not analyze in- 
juries suffered in these accidents. 

All the researchers involved in 
these studies recognize that there are 
numerous unanswered questions con- 
cerning small-car safety. They're 
joined in this feeling by the National 
Highway Safety Bureau, which paid 
for the Garden State Parkway and 
New York projects. 

And, of course, importers of small 
cars are in substantial disagreement 
with the finding that small cars are 
more hazardous. 

But there's no question in anyone's 
mind that when a large car and a 
small car collide, the driver and oc- 
cupants of the small car are in more 
danger. On impact, the small car 
undergoes a higher deceleration in 
absorbing the energy—which puts a 
greater load on the driver and passen- 
gers. The reason is that the parts of 
the small car travel a smaller dis- 
tance in coming to a dead stop in a 
given time. Sheet metal crumples and 
cushions the impact; a larger car, with 
more sheet metal, has a lower decel- 
eration. 

But whether your chances of being 
killed or severely injured are greater 
just because you drive a small car 
remains a puzzle. Some of the un- 
knowns concern the design of small 
cars. Is it their size or some other 
aspect that involves small cars in 
such a high proportion of single-car 
accidents? 

Are rear engines to blame? Up to 
now, much of our small-car popula- 
tion has been made up of Volks- 
wagens and Renault R-10s, which are 
both rear-engine cars. 'The added 
weight such cars carry in back, many 
authorities claim, makes them basi- 
cally unstable. In combination with 
unsuitable suspension design, they 
say, it makes these cars more likely 
to roll over or run off the road, par- 
ticularly when making quick corner- 
ing maneuvers. Ralph Nader first 
gained widespread attention when he 
charged that the rear-engine Corvair 
was unsafe mainly because of these 
features. And perhaps his criticism 
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had much to do with its eventual de- 
mise. 

Next question: Do small cars have 
more accidents because of their size, 
or because of the kind of people who 
buy and drive these vehicles? The 
four studies indicate that a high pro- 
portion of small-car drivers comes 
from what National Safety Council 
figures reveal is the most accident- 
prone—the under-30. 

Do younger people really drive 
faster and take greater chances with 
their small cars and thus get into more 
accidents? We don’t know whether 
older, more experienced, and more 
cautious small-car drivers have a bet- 
ter safety record than younger ones. 

One of the more vocal defenders of 
small-car safety is, as you might ex- 
pect, Volkswagen of America, Inc. 
Arthur R. Railton, a VW vice-presi- 
dent, told PoPuLAR Scrence that the 
major shortcoming of these reports 
is that they don’t give enough thought 
to exposure and driver age, whereas 
they concentrate heavily on vehicle 
weight. 

Railton says that the VW is fre- 
quently the family’s second car, and 
is used by the husband for commut- 
ing, while the wife uses a bigger car 
for shorter, local trips. He also con- 
tends that the VW is driven at peak 
accident periods more than other 
cars, exposing it to greater accident 
risk. 

Are the small cars safer? Railton 
says the VW and other small cars are 
more nimble and maneuverable, and 
that this keeps them from having as 
high a proportion of accidents as big 
cars. He thinks the single-car acci- 
dents might be explained by the at- 
tempts of small-car drivers “to get 
out of the way of big cars,” which 
have a higher incidence of actual col- 
lisions. 

Although they don’t contradict the 
reported finding that small cars pro- 
duce more serious injuries, spokes- 
men for the National Highway Safe- 
ty Bureau reject the conclusion in the 
New York report that imports are 
less safe than domestics. Reuben 
Harding of the bureau's Division of 
Mathematical Analysis says: “So far, 
I have seen no evidence that if you 
take a foreign vehicle of a particular 
size and compare its record with a 
domestic vehicle of the same size, that 
you have any particular difference." 
An associate, Don Mela, adds: “It 
just happens that the foreign one is 
likely to be small." 

What effect should these studies 
have on your buying a small car? 
Campbell comments that “safety is 
but one of many variables that users 


consider in the question of their per- 
sonal transportation. A person may 
be willing to accept a higher crash- 
injury risk in return for other factors 
such as operating economy, better 
maneuverability, or even the in- 
creased probability of finding a place 
to park." 

One of the principal New York in- 
vestigators told PS: *T'd buy the big- 
gest, heaviest car I could find." At 
the same time, he says that “you 
don’t have to be paranoid about small 
cars. The next step,” he says, “is 
to find out why small cars are less 
safe, and make engineering modifi- 
cations to correct the defects." Camp- 
bell also says that even more atten- 
tion will have to be paid to safety 
design in small cars. 

It might also be important for you 
to consider that none of the studies 
takes into account the safety record 
of the new Vega, Pinto, and Gremlin. 
The Garden State Parkway survey 
included a very few Gremlins, not 
enough to warrant statistical con- 
clusions. 

Is there an answer? We asked for a 
comment on these reports from Jan 
P. Norbye, automotive editor of Por- 
ULAR SCIENCE, a man who has driven 
all types and sizes of passenger cars 
in a number of different countries, 
and has a good deal of experience 
with trucks and racing cars as well. 

Norbye says: “You cannot reach 
any valid conclusions if you look only 
at weight when you try to get at the 
facts of small-car safety. There are 
many other criteria that count. Small 
cars differ greatly in their engineer- 
ing; whereas some are very safe, oth- 
ers in the same weight class are less 
safe. 

“When I use the word ‘safe’ I am 
thinking about the ability to evade 
accidents as much as crashworthi- 
ness. You don't expect a rear-engine 
car to respond the same way as a 
front-wheel-drive car in an emergen- 
cy maneuver, and you don't expect 
them to show the same deformation 
patterns in a barrier crash at the same 
speed. 

“The basic vehicle structure and 
the disposition of the masses have a 
lot to do with impact cushioning and 
body deformability, as well as with 
the car's behavior at the limits of con- 
trollability. I am convinced that it 
is possible to make a small car every 
bit as safe as a large one. It may be 
more difficult, but some car makers 
have been pioneers in small-car safe- 
ty for many years. 

“With some of today's small cars 
you are, in my opinion, safer than in 
many big ones!” "B 
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The Jesp Glodisios-- 
the only pick-up built from the ground up with 4- wheel drive. 


This pick-up goes places that same way. They start as 2-wheel put on just about any kind of 
others can't. drive and are jacked-up to add camper. 

The reason is simple. Only the 4-wheel drive, They look it and they Comes with all those options you 
Gladiator is 4-wheel drive from feel it. And they ride that way. High. wantor need. Even air- conditioning. 
scratch. That's why it has a higher They're priced high, too. Ford, When you want to get away from 
ground clearance  ,. Chevrolet, and all the rest have it all, you need the Jeep Gladiator. 
and a lower center | HE MM REM — upped their list prices $200 or more. 

Of gr ravity v than any mm LATE Not ere Mos year it's es toughest 
other 4-wheel drive BB E —froms100to5110/ess than 5 
pick-up. And its maa Ne ine wan. 4-letter word on wheels. 


the only one with rugged multi-leaf This 8000 GVW Gladiator still 
springs on all four wheels. That rides mighty. With the guts to. 


gives you stability to spare. — handle the largest payload in its 
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Camp-er-ing 

(kamp'er'ing) adj. 

A mode of travel used by people 
who take their camping seriously 
—those who want to see as many 
of Utah's 10,496* campsites as 
effortlessly as possible. 

Sọ, bring your truck camper, or 


your tent (‘‘pup"' or circus-size). 


There are lots of camp- 
sites just made for you here— 
by nature. 


*By next January who knows how many 
campsites Utah will have? We get new 
ones almost every day! 
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Write for your Free Vacation 
Kit, Camping Facts and Full 
Color Brochure. 


(please) 


Utah Travel Council 
Dept. PS-11 
Salt Lake City, Utah 84114 
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By ROBERT P. STEVENSON 


Most expensive paint may cost the least—in long run 


What paint should you choose these days for repainting your home? 
What floor coating if you're redoing your floor? You can find good 
food for thought in a research report available from Mobay Chemical 
Co., Penn Lincoln Parkway West, Pittsburgh 15205. Ask for Mobay's 
bulletin 7-1, “Urethane in Building." The research conclusion was that 
labor costs in frequent refinishing of low-cost coatings result in a higher 
total cost than a coating that costs more originally but lasts many years. 


information you may want to write for 


Amateur photographers ought to remember that converting a roll of 
film into prints or slides produces chemical wastes that could help pol- 
lute streams or water sources. To avoid this, you might want to con- 
sider a homemade waste-treatment system. For how to do it, write to 
Eastman Kodak, Rochester, N. Y. 14650, for publication J-43 ... A new 
do-it- yourself brochure tells you how to apply gypsum wallboard. Write 
to G. S. Nelson, Georgia-Pacific Corp., Portland, Ore. 97204. . . . And 
for a colorful paneling guide, write to Marlite, Dover, Ohio 44622... 
Basic facts about all sorts of adhesives are found in "Adhesives for 
Everyday Use," available for 40 cents from the Superintendent of Docu- 
ments, U. S. Govt. Printing Office, Washington, D. C. 20402. 


A tool catalog to add to your personal library 


Those of you who lust after shiny tools of all sorts ought to pick up 
a copy of Rockwell's latest (Spring '71) catalog—“‘The Family of Rock- 
well Power Tools.” It has just about everything you might want, 
beautifully photographed in color against wood backgrounds—from the 
low-cost, double-insulated tools of the Rockwell “green line” up through 
all of the heavy-duty professional tools that many amateurs also buy. 
Ask for it from a dealer who handles the Rockwell line. 


| Brief reports about a couple of new products 


Disston now offers replacement blades for its cordless electric grass 
shears, introduced to the market last season. The replacements are 
easy to install, save sharpening . . . Minwax has introduced a line of 
four decorator colors—green, red, white, and blue—for unfinished wood. 


Hydraulic ram: an engineering believe-it-or-not 


The principles behind the successful operation of a hydraulic ram are 
engineering facts of life that I always have found difficult to believe. 
By means of air pressure built up by the weight and velocity of the 
water, a stream of falling water manages automatically to pump a good 
part of itself to a height of 25 feet for each foot that it falls. Given a 
flow of not less than 1!4 gallons per minute from a spring, creek, or 
artesian well, and—for example—a fall or "head" of four feet, you could 
elevate part of the flowing water to a tank 100 feet above the ram. 
These facts suggest that hydraulic rams ought to be an important factor 
in water-supply systems in many rural areas—and they are. The sketch 
shows things that must be considered in making a typical installation. 
I'd think more people could make use of a ram when they build a per- 
manent or vacation home near a source of flowing water. So I pass the 
word along that you can learn all about hydraulic rams by sending a 
note asking for an information manual offered free by Rife Hydraulic 
Engine Mfg. Co., Box 367, Millburn, N. J. 07041. 
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The rip-roaring 


‘Trieart: 


Yippee! Here’s the three-wheeled 
way to fun everywhere: sand, 
woods, light snow and even shallow 
streams. Choose from the hot 2-cycle 
units or the tamer 4-cycle models—the 
ones that work like utility vehicles 
when they're not out sporting around. 


The frisky little 


Trieub 


Brand new for 1971: The Tricub 
sports vehicle. Part beach buggy, 
part trail bike, part snowmobile 
—and all fun! The nimble three- 
wheeled Tricub is ready to take you 
where the action is, all year 
long. Here’s a barrel of fun that 


The adventure-loving 


Wedge 


Here’s a great new way to 
answer the call of the wild! The six-wheeled 

Wedge all-terrain vehicle is at home on rough 

ground or in ponds, lakes or streams. 

This amphibious sports car features telescoping 
steering wheel, cushioned bucket seat and 

room for two passengers or extra gear. It's the perfect 
companion for 
hunting, 
fishing or 
camping 
trips. 


Which is the real you? Let us 
know which SPD fun machine 
you're interested in, and 
we'll send you colorful 
literature. Write to: Special 
Products Division, New Holland 
Division, P 
Sperry Rand SPERRY RAND 
Corporation, 
P.O, Box 246, 
Lebanon, Ohio 
45036. We'll 
also send you 
the name of 
your nearest 
SPD dealer, 


E cH 
E 


SPD 
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Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 
Science, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 


Want more juice from your Delco alterna- A 24-volt bulb wired to one end of your jumper cables as shown above provides a 
tor at low speeds? Replace the standard pul- simple check of your hookup when jumping a drained battery. If the bulb burns bril- 
ley with the smaller police version. The liantly, the hookup is wrong. Reverse the leads on one battery. This aid is especially 
single-groove pulley is part #1969432, the helpful when darkness or a buildup of dirt and corrosion on the battery makes it hard 
double-groover #1969433, at Chevy dealers to distinguish between the positive and negative poles. 


Battery die suddenly? It's probably a sick When you run a wire through a firewall, it's Hide a spare key in your car and it may 
cell. You can revive it in a pinch by find- best to line the hole with a grommet. Make save you a lot of trouble some day. A good 
ing the dead cell and jumping across it. your own from a piece of heavy insulated place is under the hood. Tape it near a junc- 
Drive screws into each end of the cell and wire. Slit it lengthwise, pull out the wire tion in the wiring with electrical tape, and 
wrap a few turns of #14 wire between them and slip the insulation into the hole. cover completely to conceal from thieves. 


DEC MM 


A dot of fluorescent paint on your timing — Underhood insulation won't stay put? A A female garden-hose fitting on a length of 
marks simplifies timing, especially in bright loop of coathanger wire will make a good heater hose makes a perfect cooling system 
light. The paint is so sensitive to the flash- retainer. Insert the ends of the wire be.  flusher. Put it on the upper heater-hose fit- 
ing neon bulb that it will stand out clearly, tween hood and hood bracing. The loop ting, connect a garden hose, and flush until 
even with inexpensive timing lights will hold the balky insulation firmly in place. clear water flows out the radiator. 
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Announcing an air conditioned 
Simca for 


‘Til now, most inexpensive air con- 
ditioned cars stuck you with an air 
conditioner that hung down to bash 
your knees. We've changed this 
situation with our newly-priced air 
conditioned Simca 1204's. 

First, and foremost, the Simca is 
a great little car. It has front wheel 
drive. Comfortable independent 
torsion-bar suspension. Rack and 
pinion steering. Front disc brakes. 
Plush reclining front seats. Fold- 
down rear seats for a 41.1 cubic 


foot storage area. Great fuel econ- 
omy. And rugged unitized con- 
struction. 

After all that, who'd be content 
to make do with some ugly bolt-on 
air conditioner? Not us. A brand- 
new unit was designed just for our 
Simca. It has four adjustable out- 
lets, a three-speed fan, enough 
power to keep an Eskimo happy; 
and as you see, it even looks good. 

Separately, our Simca and our 
air conditioner are tops in their 


Simca. From the c À—— € — 


*Based on manufacturer's suggested retail price for an air conditioned 
1971 Simca 1204 2-door sedan. Price excludes dealer new-car preparation 
charges, destination charges and state and local taxes. Racing stripes are 
$17.95 extra, plus dealer installation. 


For the name of your nearest Simca dealer, call (800) 243-6000; 
we pay for the call. In Connecticut, call (800) 942-0655. 


CHRYSLEH 
_ MOTORS CORPORATION 


class. Together for only $2,212, 
they're in a class by themselves. 

And if you don’t believe us, be- 
lieve the experts. We gave Simca 
to some of the nation's top auto- 
motive magazines to get their 
reactions. Send in the coupon. 
We'll send you unedited reprints 
of the road test articles as they 
appeared in the actual magazines. 

How's that for moxie? 

Almost as good as pricing an air 
conditioned car at $2,212. 


Mail this coupon to, Simca Reprints, 
Box 7749, Detroit, Michigan 48207. 
Well send you four automate magai- 
ane reviews of our Simca. We'll let 


them do our talking. pes-s 
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EARN 
HIGH 
WAGES 


as a HEAVY 
EQUIPMENT S 
OPERATOR `a X 


Train your way to high pay in the booming 
construction industry! Learn the skills you need 
to qualify, by actual field training on machines 
like the ones used by the industry. Huge train- 
ing grounds in North Carolina, a million dol- 
lars worth of school-owned diesel-engined 
machines, experienced instructors, full 220- 
hour and 440-hour courses. National, the 
original school of heavy equipment operation, 
is a recognized leader. Member American Road 
Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Ad. 
visory and Counseling Director on staff. Ac- 
credited for VA benefits. For men ages 17 and 
up. Train Now—Pay Later plan... other pay- 
ment plans also available. Write TODAY for 
FREE catalog and FREE copy of school news- 
paper reporting news of National School 
graduates, Accredited member National Asso- 
ciation Trade and Technical Schools. 
— a ilti ier ar 
NATIONAL SCHOOL Phone 704-392-1359 | 
OF HEAVY EQUIPMENT OPERATION, Dept. A-51 


| 
P. O. Box 8529, Moores Chapel Road, Charlotte, | 
N. C. 28201. | 


Please send me FREE illustrated school catalog and | 
complete 


| 

| 

| 

| 

| complet 
| obligation. 
| 

| 

| 

| 

| 

| 


information, | understand there's no | 


ENGINE 
TREATMENT 


ADD TO 

YOUR OIL— 
FEEL IMPROVED 
PERFORMANCE 
AND 
ACCELERATION 
TODAY... 


At better service 
stations, auto and 
department stores 
everywhere. 


THE SHALER CO. 
Waupun, Wisconsin 53963 

| In Canada: Canadian Shaler Products 
Co., Toronto 9, Ontario 


124 | POPULAR SCIENCE 


1 LI 


How to © 
Put Up 
Wall 
Paneling 
Without 
Leftovers | 


Stairway is place you can 
make good use of the 
tricks described in text 


Pise it out for yourself: Apply 
prefinished vertical-groove paneling 
on the walls of a stairway to wains- 
cot height and you normally wind up 
with a lot of waste. You get only a 
four-foot run out of a four-by-eight 
panel. 'The waste pieces, though 
sizable, have the wrong angles or are 
too short for use as the next section 
or opposite side. 

Solution: Rip the panels into strips 
by cutting along the grooves. Round 
the cut edges slightly with fine abra- 
sive paper and wipe the edges with 
undiluted stain that matches the pan- 
elng. This makes the cut edges 
match the original grooves. 

Use scrap !4" plywood strips, or 
l4" lattice strip as a backing, run- 
ning horizontally or at the stair an- 


curas : P aa 


gle. This lets you drive finishing 
nails in the individual strips at rea- 
sonable spacing to hold the edges 
flat. For maximum firmness add 
some dabs of white glue before driving 
the nails. 

When mounted, the strips form 
triangular notches at top and bottom. 
If you use a wide moulding you can 


- 


leave the bottom notches alone and,» 


let the moulding cover them. This 


leaves an excess at the top that can 
be trimmed along a straight line for 
a narrow moulding. In any event, 
the triangle-trimming can be adjusted 
(perhaps just cutting off corners) to 
match up mouldings and paneling. 
You have almost no waste and you 
get two sides of the stairway for the 
price of one.—George Daniels 


i 


ng into individual 
strips lets you cover small areas such as 
stairway and spaces shown in the 
sketches. You can end-lap short pieces. 
Place a full-length piece between lapped 
strips, if possible, and stagger laps if they 
must occur in adjoining strips. End laps 


——=p enhance the illusion of solid paneling. 


Stain cut edges to match the paneling 


* 


for /1 


F the man who wants everything 
including freedom from backbreaking yard 
ork under a blazing sun. The Ariens Manorway 
met "etos all the power you'll ever need 
o get" tho ummer chores done quickly and 
A like ‘a car. Sits like a million. Built 
to | Buy only what you need — get only what 
| 7 H.P.:or 8 HP- engine; 30'"' or 38” 
er; leaf mulcher;- “grass catcher; snow: 
[Snow thrower. The Manorway. It's. new. 
- by Ariens. It's yours, for the basking: 


Pie COMPANY Brillion, Wiscdhsin. 


(o 
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Your nearby Ariens dealer is Jisted i in the Yellow Fagas: "a cut above the rest” 


» Jj E a L a F ". 
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The World's Fastest Production Cars 


We never quite reached top speed be- 
cause there was too much traffic, only 
up to 165 or 167 mph. At that speed, 
when you see a small car pull out to 
pass a truck half a mile ahead, you 
get on the brakes—hard! Bertocchi, 
now in his 50s, calmly made a couple 
of downshifts at the same time. When 
the road cleared, we were off again, 
full bore. In the Ghibli S, we got 
from 50 to 150 in about 18 seconds, 
then slow traffic appeared ahead. 

And that's just the point: These 
cars are not freaks, like dragsters and 
such, but refined passenger cars with 
superlative safety devices. 

Safety devices? Yes, they include 
the brakes, and the steering and sus- 


V-12 Ferrari engine has aluminum block and 
heads, weighs only 416 pounds. The torque 
curve is almost Hat 3,000-5,500 rpm. 


V6 Dino engine has unusual 65-degree lav- 
out, with a hetty rour-bearing crank. All- 
aluminum, it weighs 285 pounds. 


Maserati Ghibli can be ordered with Borg-Warner automatic 
transmission, ZF power steering, and air conditioning. 
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pension systems .. . in fact, the engi- 
neering throughout. 'These cars are 
built to stop in record distance from 
extreme speeds. They are also de- 
signed to take curves and corners at 
uncommonly high speed while retain- 
ing balance and steering precision. 

Of course, they also have collapsi- 
ble steering columns and other safety 
features specified by U.S. federal 
motor-vehicle standards. But what's 
special is the ability of these cars to 
be stopped, or steered around, when- 
ever an accident threatens. Sure, 
there are many American cars that 
behave beautifully, too, through turns 
of all shapes— but only as long as the 
road surface is smooth. 


Dino seat is 10 inches above the ground, but 
hood falls away sharply to give clear view 
of road ahead. Steering is light and quick. 


Ferrari 365 GT 2+2 driver has power steer- 
ing, air conditioning, and rear window de- 
iroster, for top comfort and satety. 


When vou hit bumps, potholes, or 
ripples, the American car is thrown 
off course. In a Ferrari, Maserati, or 
Lamborghini, the surface condition 
matters far less. They stay on course 
and respond to your commands in the 
same predictable way. On a bumpy, 
winding road, they can maintain a far 
higher safe speed than ordinary cars. 

Why do I want to drive so fast? 
Simple. I arrive earlier. That saves 
time, and time is money. Since time 
at the wheel is reduced, I am less 
tired at the end of the trip. This 
brings up another safety feature—the 
seats. No, they are not designed to 
give you any special crash protection. 
They give firm support in the right 
places, sideways as well as at the bot- 
tom and in the back, and thereby re- 
duce driver fatigue. An alert driver 
is far safer than a tired one. 

What's their secret, these car build- 
ers in Italy? There isn't any. They 
just have different priorities. Every- 
thing is designed the way you would 
design a car if you had to go on a 
24-hour—no, 24-day—race with your 
wife as a passenger. 

The main ingredients in such a car? 
Here we go: Maximum rigidity and 
minimum weight in bodies and 
frames. Fairly soft springs and over- 
size shock absorbers. Steering gears 
and linkages without play or lost mo- 
tion. Wide-section radial tires. Ven- 
tilated disk brakes with power assist 
on all four wheels. Low center of 
gravity; even front/rear weight dis- 
tribution; racing-car-type suspension 
geometry. And so on. 

These ingredients are not pur- 
chased at low cost. The cars are ex- 
pensive ($13,500-$21,000). Maserati. 
controlled by Citroén (in turn joint- 
ly owned by Fiat and Michelin), 
makes less than 1,000 cars a year. 
Ferrari (controlled by Fiat) and 
Lamborghini (an independent) each 
build 500 to 750 cars annually. 

Rare birds indeed—the fastest in 
the world. as 


| CHA MR 25 s 


Maserati Indy is a luxury model that has electric windows, 
rear window defroster, and adjustable steering wheel. 


- 


ki 
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A bad plug in a rumbly V-8 may be 
barely noticeable. Seven others take up the 
slack. But if yours is a four banger, or even a 
six, every plug better fire. On time, every time. 

NGK's fire surer. "Heart of Copper" sees 
to that. Used in place of ordinary iron cores, 
this copper core delivers maximum perform- 
ance under all conditions. Superior conductivity 
dissipates heat faster. Cools the electrode tip 
and insulator tip. Cuts down pre-ignition. What 
you get is a wider heat range plug that performs 
in hot or cold engines under city stop-and-go 
or fast highway driving. 

NGK's have other important compo- 


plug 
mall Cars 


nents. High alumina ceramics, more internal 
gaskets, and a longer insulator nose that 
resists fouling. Everything to take the extra 
punishment of more firings per mile that 
comes with higher revving small engines. 

And NGK's thermal flexibility helps 
squeeze every ounce of power from the new, 
lower octane fuels and lower compression 
engines. 

Install a set today. And if NGK's are 
practically a must for imports and small 
domestics, remember that rumbly V-8's need 
NGK power and fuel-savings, too. 

NGK, the long life, hi-performance plug. 


NGK SPARK PLUGS (U.S.A.), INC., 4010 Sawtelle Blvd., Los Angeles, California 90066 
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Wordless 
Workshop 


By ROY DOTY 
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USEWARES STORE 


American Motors 


A SPORTABOUT FOR HER... 
A JAVELIN FOR HIM...FOUR PAIRS OF CARS 
„PLUS [500 OTHER PRIZES 


Visit your Hardware-Housewares Store April 22 — May 8 


ai a Fa WAVE HE Enter the Big Sweepstakes... 
L WAT! J No purchase required — no slogans or jingles. 


ENTRY FORM — Deposit this coupon at any Hardware-Housewares store dis- 
playing the Spring Happy Home Values emblem at any time from April 22 to May 8, 
1871. You may win two cars, a Sportabout and a Javelin by American Motors, or 
one of 1,500 other prizes. 


Spring Hardware — Housewares Week 1971 

is Sponsored by Mational Retail Hardware Association 
and its 28 affiliated associations through more 

than 18,500 member stores everywhere. 


Featuring Special Values on brands hi 
you know at Hardware-Housewares ! Name 
Stores you trust TRUE TEMPER. 
i i Address 
e Dl. É—— Á—ÓÁÁÁ—ÓÓ— — M —Á—ÁÁ— — Á— Á— cm. CCCo 
| : | Doai hom 
| Rockwell Power Tools 
+E] - = eit ss = Address ee 
Wie Cit 
Me @ i EE € ÓRÓ 
^ “= | savocRAN@| CEEXITID | 
ATINS cr |  ——— C—————— EN; 
/ 1971 Hardware —Housewares Contest subject to federal, state and 
Some participating stores may not stock all items shown. / local laws. Not open to contestants from state of Washington and where 


' participation is prohibited. All prizes will be awarded on a national basis. 


TEJ 
Vu EUR 1 
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- THESE WORLD FAMOUS BRANDS 
ATKIN 


Housewares Store Power Saw blades — popular sizes and styles. Reg. $3.30  .. 
and $3.40. SPECIAL $2.69 and $2.76. 
| Ce r | Our finest—the 4300 PROFESSIONAL HANDSAW. 8 or 10 point. 

in | you IY Reg. $11.38. SPECIAL $7.96. — 
Sh op & S a v e : PT — The 4175 Craftsman Grade. 8 or 10 


point. Reg. $7.18. SPECIAL $5.98. — 
The #100 "''Do-it-Yourselfer's'' 


choice. 8 or 10 point. . _- 
Reg. $3.98. SPECIAL $3.29. ^ 
Handy File — one side single cut; 


reverse, double cut. $- 
Reg. $1.40. SPECIAL $1.19. 


(7 


Oe 


To celebrate Hardware-Housewares Week, your trusted local 
hardware dealer is offering special values on these famous 
brands. Visit him during this big event and save money. And 
while you're there, enter the big sweepstakes. Note: Some 
participating stores may not stock all items shown. 


WIN TWO CARS — ou may win a Sportabout and a Javelin 


by American Motors. Four pairs of cars, plus 1500 other prizes. 4 
Just fill in the coupon entry form on the preceding page and \ 
deposit it at any Hardware-Housewares store displaying the 
Happy Home Values symbol between April 22 and May 8, 1971. -— 
No purchase required. No slogans or jingles. Enter Now! f 


E 


GI TRUE TEMPER. SAVOGRAN (9) 


dA TE New formula, water rinse 
ÁT ROCKET HAMMER, the popular, -—— om KWIKEEZE Brush Cleaner. be 


high quality tubular steel handle with T ^ Care and handling of 
non-slip cushion grip in gloved or wet hand. | brushes is a breeze with 
Choice of curved claw (#A16) or ripper (ZA16R) Pi ds a AVE RAN KWIKEEZE brush cleaner. di 


models. Reg. $7.09 value. SPECIAL $5.49. 


Cleans oil or latex paints, 
varnish, lacquer, shellac 
and enamel from hard or 
wet paint brushes. 
Harmless to nylon or 
natural bristles. 1 qt. 
reg. $1.50. 


al 


L7 JUNIOR TOOL SET. Popular for 
light work around the yard and in the serge 
Made of the same quality steel as regular size 
True Temper tools. Shovel, Rake and Hoe packed 
in attractive, full color carton, handy for storage. #3JT. 
Reg. $6.49 value. SPECIAL $4.99. 


Popular, best selling 
STRYPEEZE 

Semi-paste Paint Remover 
stripping latex, oil-base 
paints, lacquers and 
varnishes is a snap 

even for beginners 

with new formula 
STRYPEEZE. Option of 
scrape-off or wash-off 
method. 1 at. reg. $1.95. 


ROCKWELL DOUBLE INSULATED ?4" DRILL 
A great buy that'll let you drill in wood, metal, plastic, even 
4 cement! All purpose 2000 rpm speed lets you also polish, 
sand and grind with low cost attachments. Makes a great gift, 
too. Double insulated so no 
—. grounding or three-wire plug 
adapter is needed. Features 
Aag include '4" geared chuck, 
unbreakable housing, 
| comfortable contoured 
- grip and cord strain 
` protector. 
Model 70 Drill. 
ONLY $9.99. 


ROCKWELL DOUBLE INSULATED 
. 4, DOUBLE EDGE TRIMMER — Give your yard the pampered look 
~~ with this “new for 71" Trimmer. This double insulated (for 
shockproof safety), double edge, double cutting action Trimmer 
has a new design for cleaner, quicker 
a- trimming — a full 1" gap between > 
— ə, blade teeth. The housing is 
unbreakable. And at only four B 


pounds you won't get tired 


_» before the job gets done. 
Model 37. 
ONLY $19.99. 


Dr OR 


HEAVY-DUTY "POP"'"'* 
RIVETOOL. Here's "'pro"' power for heave: duty riveting. 
Unique tool with extra long handle provides extra 
leverage. Features interchangeable nosepieces to set 
Ye" and 34e" dia. “POP™ rivets. Kit #K-111 includes 
Heavy-Duty "POP" Rivetool in handy storage 
pouch. SPECIAL SPRING PRICE, $12.95. 


"POP" RIVETOOL makes riveting easy. Fastens 
metal, leather, canvas, and other materials from 
one side of the work in a minute. Kit #K-110 
includes "POP"' Rivetool, assorted "POP" rivets, 
instruction booklet in hang-up vinyl pouch. 
SPECIAL SPRING PRICE, $4.95. 


pgp” 
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STAIN-X* Carpet Stain Re- 
mover. Recommended by 
nation's leading carpet man- 
ufacturers, Removes most 
stains, including pet stains, 
easily. No after-rings. Squirt 
it on. Wipe stains away. 
8 oz. size SPECIAL $1.19. 


MT 8 FL, 02 


NAVAL JELLY* dissolves rust. No wirebrushing. No sanding. 
No scraping. Just brush it on, wash rust off. Naval Jelly's 
powerful chemical action removes 47 times its weight in rust. 
8 oz. size SPECIAL $1.19. 


ALUMINUM JELLY™ cleans and brightens aluminum. Brush 
it on, wash oxidation off. It's easy to use. Won't run. Gives 
controlled coverage. Prevents further oxidation. 8 oz. size 
SPECIAL $1.19. 


3 Great Spring Specials from 


D-24B PROFESSIONAL 
LAWN RAKE 

world famous and virtually 
indestructible. 24 spring 
steel tines. Regular $4.20. 
SPRING SPECIAL PRICE $2.99. 


S-21 BOW SAW — the ideal saw 
for pruning, camping, and general 

outdoor use. Regular $3.42. 
SPRING SPECIAL PRICE $2.69. 


D-23 PROFESSIONAL HANDSAW — used 
H and endorsed by more carpenters 
ži than any other. 


H ATN Regular $11.99. 


SPRING 
. SPECIAL PRICE 
È $9.99. 


When it comes to quality — 
nobody argues with this name 
DISSTON 


PRECISION MADE 


STAPLING 
MACHINES 


RECOGNIZED THE WORLD OVER FOR DEPENDABLE TROUBLE-FREE PERFORMANCE! 


Electric Wire — 
A Cable f 
GUN TACKERS 
$18.00 


DESK STAPLERS 
from $1.69 
to $8.25 


FEATURED SPECIALS FOR 
SPRING HARDWARE/HOUSEWARES WEEK 
AVAILABLE AT YOUR LOCAL DEALER. 


—— 


TWIN i^ 


‘Aaa — 
KER 


HAMMER 
TACKERS 
$20.00 


OVER 35 DIFFERENT MODELS TO CHOOSE FROM —FOR HOME, BUSINESS & INDUSTRY 


Available at Hardware, Building Material, Stationery, Variety Stores and other Retail Outlets. 
PRICES SLIGHTLY HIGHER IN CANADA 


ARROW FASTENER (ONIDONY. [NC. 


SADDLE BROOK, NEW JEASEY 07663 
Canada: 6505 Metropolitan Blvd. East, Montreal 431, Quebec 


PIONEERS AND PACESETTERS 
FOR ALMOST A HALF CENTURY 


r^ oe, - e = gë | 
Compact Air Conditioners 

[Continued from page 94] 

voltage at your installation area, » - 

vou'll need electrical work. General- 

ly, this involves only a wire drop to 

the basement—assuming you have a '* 

208 or 230 run from the power line to 

vour home. 

There’s heat, too. Most manufac- 
turers offer room units that both heat a 
and cool. Some of these use a four- 
wav valve to obtain a reverse cycle 
between the coils. For cooling, the in- , 4; 
side coil is cold and the outside coil 
hot: throw a switch for heating, and 
the inside coil becomes hot and out- i 
side cold. Other units use straight 
electric heating, or a combination of 
electric heating and reverse cycling. 

In some areas of the country, those 4 
reverse-cycle air conditioner /heaters al 
can provide year-round comforts. 

* a 49 

To obtain product injormation, write | 
Sales Dept.. Room Air Conditioners: Admiral "Wi 
Corp. 3800 Cortland St.. Chicago, I. 60076. 
\irtemp Div, Chrysler Corp.. Box 1205, Day- | 
ton, Ohio 43401. Amana Retrigeration, Int.. 
Amana, lowa 32203. Carrier Corp., Carnes 
l'arkway, Svracuse, N.Y. 13201. Coolerator, Al- 
hion Div., McGraw-Edison Co., Albion, Mich. 
49224. Fedders Corp.. Edison, N.). 08817. a 
I riedrich. Air Conditioner Co., 4222 N. Panam 
[xpressway, San Antonio. Texas 70219. Gen- 
eral Electric. Appliance Park. Louisville, Ky. 
40225. Gibson Refrigerator Sales Corp., 515 | 
Gibson Dr.. Greenville, Mich. 48838. Hotpoint ^4 
Div.. General Electric Co., Appliance Park, * « 
Louisville, Ky. 40225. Kelvinator, Inc., 1545 | 
Clyde Park Ave. SW Grand Rapids, Mich. 
49509. KoldWave, 8100 N. Monticello, Skokie, he * 
HI. 60076. Montgomery Ward, Box 8439, Chi- 
cago, Hl. 60680. Norge Div., Fedders Corp., 
Fdison, N.J. 08817. Philco-Ford Corp., Tioga & 

C Ms. Philadelphia, Pa. 19134. Quiet Kool, 
^l. George & Woodbine Ave.. Woodbridge, 
Nl 07095. Sears. Roebuck and Cous 303 I. 
Ohio 5t, Chicago, Ill. 60611. Welbilt Corp.. 
07-18 Flushing Ave.. Maspeth, N.Y. 11378. sa, 
Westinghouse Corp., 300 Phillipi Rd., Colum- 
bus, Ohio. 44226. Whirlpool Corp., Benton 


Harbor, Mich. 49022.. York Div., Borg-Warner m 
Corps, Box 1592, York, Pa. 17405. "E 
e£ x 


Water-cooled unit by KoldWave works with- 
out windows, in any room, using cold-water 
source. This one has 27,000-Btu capacity. 
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is a lot more than just a 
good electrician's screw- 

; driver. Feed electrical wire 
through that top hole... 


Stanley's new Strip-Driver"" 


press it against a surface, and 
Stanley's new Strip-Driver 
cuts it clean. But, wait a min- 
ute, it strips wire, too! 


stripped it down to the 
copper wire. The Strip- 
Driver, with safety handle, 
about $4.49 


STANLEY 


Use the lower hole. Dial the 
wire gauge selector anywhere 
from 12 t022.. . and zip! 
you've done another job... 


ith 


helps vou do things right 


BART—The Way to Go for the '70s 


closing doors without human aid. 
Acceleration and braking are smooth, 
safe, and completely automatic. 

Switching to manual. The train at- 
tendant will watch the on-board com- 
puter as it responds to central con- 
trol. The dispatcher may speak to 
him on radio-telephone. If the train- 
man detects a malfunction or failure, 
he may stop the train. On instruc- 
tions from the dispatcher, he may op- 
erate it manually at slow speed, 
always under direction from the 
center. 

Train protection is assured by an 
automatic blocking system with 1,000 
track circuits. These detect the pres- 
ence of a train on a section of track, 
prevent other trains from entering 
an occupied block, and automatically 
regulate speed to maintain safe spac- 
ing between trains. Solid-state, fail- 
safe gate controls take the place of 
electromechanical units to ensure 
system reliability. 

Magnetic travel pass. Ready for a 
ride on BART" Fare collection will 
be fast, automatic, equitable. Your 
fare will be based on the number of 
miles traveled and will be deducted 
from a stored-fare ticket issued by a 
vending machine. Deposit any 


Black s Decker ELECTRIC LAWN CARE.. 


| | GROOM ANYTHING GREEN... 
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amount up to $20, and you'll receive 
a credit-card-size ticket with a mag- 
netic data-storing strip running 
lengthwise down its center. 

Columns on each side of the strip 
will show your entrance- and exit- 
gate numbers and the value of your 
ticket. Machines at the entrance gate 
will read the magnetic record to ad- 
mit you. At your exit gate, the ma- 
chine will deduct the amount for 
your ride, print the remaining value 
of the ticket and return it to you in 
less than a second. 

The fare-collection system, devel- 
oped by IBM, includes change- 
making machines and add-fare 
equipment for the passenger whose 
ticket doesn't cover the cost of his 
ride. 

Ultimate in comfort. The first of the 
250 new BART cars have already 
been delivered and are being tested 
preparatory to starting revenue pas- 
senger service. They are the fastest, 
most comfortable, most modern tran- 
sit vehicles in the world. 

Once aboard, you'll sit in one of 72 
automobile-type bucket seats uphol- 
stered in foam rubber and smooth wo- 
ven vinyl. You'll find the seats are 
four inches wider than any other tran- 


13" DOUBLE-EDGE SHRUB AND HEDGE TRIMMER 

Twice the cutting capacity of a single edge for far less than twice the 
price. Wraparound handle gives you perfect cutting control at any 
angle. Die-cast aluminum housing. Deep tooth design arips foliage, 


. cuts cleaniy. (*8110) 


1799 . 


16" DOUBLE-EDGE DELUXE HEDGE TRIMMER 
Tops in its price class for the homeowner. Long 16" 
double-edge blade, wraparound handle, fingertip switch, 
handsome polished alu- 
Em minum housing. (#8120) 


E named 
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sit seat you may ride in the country. 

Floors are carpeted. Panoramic, 
tinted-glass windows give you an un- 
obstructed view while keeping out sun 
glare and heat. Recessed ceiling fix- 
tures focus light on the reading plane 
of each seat and each car is air condi- 
tioned and acoustically insulated. 
Wall maps show routes, time sched- 
ules, and station stops. 

For the first time in the world, high- 
speed transit cars are being built like 
jetliner cabins. A major manufacturer 
of aircraft engine pods and cabins was 
chosen to do it. The Rohr Corp., Chu- 
la Vista, Calif., underbid conventional 
car builders to win the $66.7-million 
contract, and built a new 137,000-sq.- 
ft. car-assembly plant for the job. 

The transit cars are also the lightest 
ever built (800 pounds per lineal foot 
vs. 1,000-1,300 for most conventional 
cars). They're fabricated of alumi- 
num. The 70-foot sides and roofs are 
extruded in huge sheets, which in- 
clude internal ribs for strength. This 
eliminates bolts and rivets that work 
loose and rattle after a few years of 
service. 

Trains are powered by four 150-hp, 
1,000-volt motors, capable of whip- 
ping 10-car trains from full stop to 


13” SINGLE-EDGE SHRUB AND Po. 
HEDGE TRIMMER tes 
Lowest price ever on a B&D trimmer. 
3600 strokes per minute, has fingertip 
switch and side handle for ease of o 
Lightweight, effortless to use. Side hand! 


fits either side. (*8100) 1288 Em 


22" DOUBLE-EDGE DELUXE SHRUB AND HEDGE TRIMMER 


For the professional or homeowner who wants the best. Extra- 
long 22" double-edge blade bites through foliage at a 3600-stroke- 


per-minute clip. Built with roller 
bearings, wraparound handle, 


gleaming pem alumi- 
num housing. (#8140) 3999 
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80 mph in only 45 seconds. Under- 
carriage systems are air-suspended 
with one air spring for each wheel; 
disk brakes are hydraulically actu- 
ated; and all undercarriage assemblies 
are built as modular units for fast, 
easy removal and replacement. 

No slam, no bang. The trains will 
run on the only wide-gauge (five feet 
six inches) transit track in the coun- 
try with all-welded rails laid in quar- 
ter-mile lengths to give you the quiet- 
est, smoothest ride possible. Between 
the rails and the carefully leveled con- 
crete roadbed are polyethylene pads 
to absorb vibration and reduce noise. 

The third rail that carries the 1,000- 
volt current to power the trains has 
3,000-ampere capacity and a resis- 
tance of 0.004 ohms per thousand 
feet. Developed by Kaiser Aluminum, 
it was chosen from seven DC-contact 
rails tested. It has an I-shaped steel 
core (which serves as a hard contact 
surface for the pickup shoes to ride 
on) and aluminum side plates for effi- 
cient power conductance, 'The lighter 
weight and reduced size made possible 
60-foot lengths (vs. the conventional 
33-39 feet), with lower installation 
cost and fewer joints to cause wear 
on pickup shoes. 
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Generally, trains will have a lead 
car at each end. At the end of the line, 
the train will simply start back in the 
other direction. However, to reduce 
the number of lead cars required, air- 
cushion turntables have been installed 
at three BART yards. Here, com- 
pressed air will lift the combined 
weight of a 70,000-pound car and 
15,000-pound track a fraction of an 
inch for a frictionless 180-degree turn, 
permitting the car to be driven off in 
the direction from which it came. 

And beauty, too. ‘To avoid the dull 
sameness that characterizes transit 
stations elsewhere, BART employed 
21 firms of architects to design theirs. 
Some are cool and sophisticated, some 
warm and colorful. Some are very 
modern with accents of steel and con- 
temporary art, others have marble 
walls and relief sculpture. 

We've been talking about the ma- 
jor technological marvels of BART. 
But its engineers were challenged by 
other factors, too: 

€ To create a transit system that 
could entice car-loving Californians 
out of their autos to take a train, 

€ To devise a service inexpensive 
enough for the aged and the poor, and 

e To engineer a system to serve 
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two million people today and still be 
in style at end of the century. 

You can readily see that they have 
not built any far-out experimental sys- 
tem. They have developed to the out- 
er limits of practicality the best from 
existing transit technology through- 
out the world, borrowed from the 
aerospace and computer-electronics 
industries, and put together the most 
advanced transit system that has been 
built any where. 

Fringe benefits. What else has 
BART done? Unleashed a spectacu- 
lar multimillion-dollar building boom 
in the bay area—$850 million in new 
high-rise buildings in downtown San 
Francisco alone. Building has boomed 
and real estate values risen wherever 
BART lines extend. 

BART has sparked the face-lifting 
of downtown areas, led by San Fran- 
cisco s Market Street. There, side- 
walks are being widened to 35 feet, 
paved with red brick, and lined with 
sycamores, plazas, benches, fountains, 
outdoor cafes, and flower planters. 

Metropolitan areas in every part of 
the country are planning or talking 
about new departures in mass trans- 
portation, looking to San Francisco 
for ideas. It could happen to you. E: 
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-. Now you can 
-. AND SHEAR 


STAND UP 


NEW #8200 GRASS TRIMMER 


Up off your knees, America! 
This new golf-club size 
swinger does all the trimming 
you're now doing by hand 

... and you can do it standing 
up. Electric grass trimmer 
weighs only 2 Ibs., is double 
insulated, and features B&D 
built-in quality. 


EXTENSION CORDS : REPLACEMENT BLADE DEBRIS CATCHER FOR 


16-gauge, 3-wire, = for #8220 Deluxe Lawn LAWN EDGER #6220 
ith tough orange Edger and Trimmer. Eliminates tiresome 
vinyl insulation E (U-3304 


)... $2.79. clean-up. Safer operation. 
"DM MEO Lightweight. Durable. Easy 
to use, ies 1% gallons. 
(U-3345)... $5.95. 


for easy visibility. 
(0-392 . $8.99. 
U-3328)—100' . . . $13.95. 


For your nearest Black & Decker dealer, cali 800-243-6000; in Connecticut, 800- 942- 0655. We pay for the call. 


HAPPY HOME VALUES SALE CEI 


” Spring Hardware-Hoüsewares Week 


A Swingline 
staple gun gets 
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A Swingline Staple Gun goes into action quickly and 
easily—applying fabric to a wall...installing carpeting 
...laying weather stripping—hundreds of other uses! 
The Model 800X Heavy-Duty chrome-plated tacker 
takes 5 staple sizes, from '4" to */,"—plus special 
Loktile® staples for ceiling tile installation. Exclusive 
POWER DOT provides super power drive for those 
extra-hard surfaces. Built-in staple extractor too! All for 
$10.50. Also available: Model 800, same as above but 
in red, $9.95. Model 101 Tacker takes !4" and 5/4” 
staples. Only $6.95. 


FREE: Send for booklet: TIPS ON TACKING. 
Dept. PS-5 


The only manufacturer of tackers, glue guns and riveters... 
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3200 Skillman Avenue, Long Island City, N.Y. 11101 
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PERSONAL-USE REPORT 


Slide Rules 
You Make Yourself 


Do you frequently encounter problems that require 
repetitive solutions of a mathematical formula? Here's 
how to solve them quickly and easily—with a custom- 
built slide rule. For example, I assembled a rule that 
shows the flash-guide number to use for new film. Elec- 
tronics, carpentry, machine-tool work, and modelmaking 
are other hobbies where a special slide rule is handy. 

Do-it-yourself kits are available for straight and cir- 
cular slide rules (below). Instructions show you how 
to draw and lay out scales to apply the formula you use. 
After you determine the scale lengths and directions of 
run (clockwise or counterclockwise on a circular rule), 
a circular-scale plotter with a series of master scales 
(photo above) is used to mark off various lengths on 
blank cardboard disks. Transparent overlays ( provided) 
prevent wear and smudges. 

Finally, a transparent cursor is attached to the circu- 
lar scales with a rivet. Both straight and circular slide- 
rule kits are available for $9.95 from TAD Products 
Corp., Box 25, Beverly, Mass. 01915.—Marshall Lincoln 
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OVER 3700 
FRANCHISED 
-À PROFESSIONAL 
| HARDWARE 
| DEALERS IW 
30 STATES 
A EET 
HARDWARE STORES 
à 
Ve Check this issue for many more Happy Home Values T 
available right now at your hardware store. Then shop See these “Happy Home Values" at your nearby 
i True Value or V&S Hardware for big savings on these and True Value or V&S Dealer. You'll find him listed under 
m hundreds more hardware and houseware special values! "Hardware" in the classified Pase" 
> 
a 
2 
» 
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"à B:D 
RUGGED 714” CIRCULAR SAW V4" VARIABLE SPEED DRILL VERSATILE, POWERFUL JIG SAW 
| Top value general-purpose saw. Burn-out Drills Và" steel, V2" hardwood. Infinite speed Big work-saver, small price! Makes straight, 
protected 1 hp motor, extra-wide guard safety lack maintains the right speed for any job, curved and scroll cuts in wood, metal, plas- 
d " bad sori Uys vid blades. Bevel and no need to hold trigger. Burn-out protected. tics and other materials. Burn-out protected. 
_ depth adjustments. Cuts 4 7 Rugged man-grip handle for ' Cap: 1" EN 
—. 23" at 909, 178" at 45° 19.99 | easy control. 0-2250 rpm. 14.99 wood. 3000 spm. One blade. 2. 
$n a 
fumes SPRAY SATIN FINISH 
Locks out rust ‘ae IN ACCENT COLORS 
| cx , Apply a tough, long-lasting 
on new metal. | M finish in minutes! Fast-drying, 
| "v : ---- -4 Non-toxic, lead-free, contains 
; KL Knocks Out rust s rust inhibitor. House & Garden 
| | ! accent colors. 16 oz. ... 1.59 
on old. 
3 X-0 Rust positively protects all new 
R r galvanized surfaces against water and 
| | weather extremes. Stops rust on old sur- 
1 Quart ed Metal Pri B d faces, too. Just clean and spot prime 
r O3 with X-0 Rust. Ideal primer on aluminum rece iP 
T buen] Lai ar Sheets and structural work, masonite Va-PRICE SPECIAL! 
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board and other smooth surfaces requir- 
ing extremely good adhesion. Comes 
ready to use, needs no thinning ormixing. 
1 coat covers and protects. 


Light grey 3 05 Red , 
Quart e Quart 2. 5 


ALL-PURPOSE 
HOUSEHOLD OIL 


3 fl. 02. 19° 


Finest quality at any price. 


COTTER & COMPANY, Warehouse Distributors, 100% Dealer Ow ned; Chicago: Cleveland; Dallas; Philadelphia; Los Angeles; Portland: Kansas City; Atlanta serving “True Value” and “Value and Service” Hardware 
Dealers who own their stores, set their prices and reserve the right to limit quantities, Prices may vary and are subject to change without notice. Space may prevent some stores from featur ng all items. Most 
name brands illustrated are also available at many other hardware stores. For honest values and better service... shop at your hardware store. Prices expire June 9, 1971. 
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At Your Service: The World's Most Talkative Satellite 


the satellite in orbit to a little more 
than 1,500 pounds. 

Satellite aims pinpoint beams. New 
on the INTELSAT IV satellite are 
steerable “spot-beam” antennas, be- 
sides wide-angle ones like those of 
its predecessors. 

The 17-degree field of its wide- 
angle “transmit” and “receive” an- 
tennas covers the earth’s whole visi- 
ble disk from 22,300-mile altitude— 
about two-thirds of a hemisphere. If 
all users of the new central-Atlantic 
satellite were scattered at random 
over the vast area of this “earth 
beam,” only 3,000 simultaneous tele- 
phone circuits could be provided. 

However, most users are bunched 
in areas along the U.S. east coast 
and in western Europe. These dense- 
ly populated regions will be served 
by needle-sharp “spot beams" from 
twin dish-shaped transmitting an- 
tennas of 50-inch diameter, steerable 
in 0.1-degree steps by ground com- 
mand. The spot beams, only about 
4l5 degrees wide, cover a region on 
the ground of 1,000 to 1,500 miles in 
diameter. With maximum use of 
these beams the satellite attains its 
peak of 9,000 simultaneous telephone 
circuits. Under typical operating con- 


[Continued from page 57] 


ditions. spot-beam and earth-beam 
service will be mixed for an average 
of some 5,000 phone circuits. 

Orbiting an INTELSAT IV satel- 
lite takes a huskier launch vehicle 
than served for earlier INTELSATs. 
The newly launched INTELSAT IV 
was boosted by a 100-foot-tall Atlas- 
Centaur, the same rocket combina- 
tion that served to launch all our 
Surveyor spacecraft to the moon and 
our last Mariner spacecraft to Mars. 

Launching an INTELSAT IV, Since 
a launch from Cape Kennedy's lati- 
tude puts a spacecraft in an orbit in- 
clined to the equator, tricky “dog- 
leg" maneuvering is required to alter 
its course to the equatorial orbit of a 
synchronous satellite. 

In last January's launch the Atlas- 
Centaur successively put the IN- 
TELSAT IV satellite in an elliptical 
“parking” orbit and then in a higher- 
reaching elliptical "transfer" orbit, 
more nearly aligned with the equator. 
At the 22,300-mile-high point, firing 
the satellite's own engine nailed it at 
synchronous altitude, and completed 
shifting its orbit to the equatorial 
plane. The satellite was then over 
the Pacific. From there, it was al- 
lowed to drift slowly around the 


THE STORE THAT'S MORE 


When you shop in your independently owned Ace Hard- 
ware Store you're in the store that's more! There's more 
nationally advertised hardware, tools, garden supplies 
and home improvement products. More Ace paints and 


decorating items. 


All of these quality products are popularly priced, of- 
fering you the tops in values. And, that Ace dealer is 
eager to give you service that in this day and age is 


extraordinary. 


Go on in. Visit your Ace store. You'll find it's the store 


that's more...more...more! 


equator for more than a month to its 
final station above the Atlantic. 

Since then, the satellite's six hy- 
drazine-fueled thrusters have come 
into play to keep it from drifting 
away from its wanted stationary posi- 
tion. The hydrazine supply aboard 
the satellite is sufficient to keep 
it on station for an expected useful 
life of seven years. 

To stabilize the satellite like a 
gyroscope, its thrusters also served 
to set it spinning at a rate of about 
one revolution a second. Its “an- 
tenna farm," mounted on a platform 
that counter-rotates at precisely the 
same rate, stays pointed in a fixed 
direction at the earth. 

Two more INTELSAT IVs, for the 
Pacific and Indian Oceans, are ex- 
pected to be launched this year. 

By far a record for commercial 
satellites, the INTELSAT IVs' re- 
laying capacity is matched only by 
one experimental military version. 
This is the U.S. Defense Depart- 
ment's Tactical Communications Sat- 
ellite of 1969, whose slightly greater 
10,000-telephone-channel capacity is 
not designed for use by the public. 
In contrast, INTELSATs literally 
belong to the world. 

Their owner, a group called the In- 
ternational Telecommunications Sat- 
ellite Consortium (INTELSAT), 
now represents 77 nations. Its man- 
ager and U.S. member is_ the 
Communications Satellite Corp. 
(COMSAT) of Washington, D.C. Its 
INTELSAT IV satellites are being 
built by Hughes Aircraft Co., with 
subcontractors in many countries. 

For large and technically advanced 
member nations of INTELSAT, the 
new system will be a massive and 
welcome addition to marginal facili- 
ties for global communication. For 
remote countries such as Senegal and 
Zambia, it will provide their first 
round-the-clock communication’s 
window to the rest of the world. 

Costliest item: the launch. An IN- 
TELSAT IV satellite costs about 
$1314 million, before launching. With 
NASA's $16-million charge for 
launching it, the price tag totals 
some $2914 million per satellite— 
which INTELSAT expects to be a 
handsomely profitable investment. 

Looking ahead, I foresee that we 
shall reach a point within another 
20 years where space activities will 
earn more than they cost. 'The earn- 
ings will come from such bread-and- 
butter programs as communications 
satellites, which should prove a space 
“gold mine." By the year 2000, I am 
sure, we'll wonder how people ever 
got along without them. Gs) 


How to get the yard of the year 


without missing the Game of the Week. 


It's easy. Just hitch a Hudson 
power sprayer to your yard trac- 
tor or riding mower and take off! 

With this team, you can put a 
blitz on those important spray- 
ing jobs that ean transform a 
so-so yard into a showplace. And 
still have a lot of weekend for fun. 

Zap weeds and feed your lawn 
while you mow. Quickly spray 
shrubs and trees from the driver's 
seat. Take care of what's bug- 
eing your yard. Banish mos- 
quitoes, too. 

And that's not half of the ways 
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to use a Hudson power sprayer. 
No other tractor attachment can 
do so many jobs— nearly year 
'round. (Makes your tractor in- 
vestment look good !) 

It's great for odd jobs, too. 
Apply whitewash. Seal concrete. 
Power-wash cars. To name only 
a few uses. 

And you get a choice of spray 


guns, booms, nozzles and other 


accessories to make your job go 

easier, faster. Ask your dealer 

about our Du-More™ Kit. 
Choose our 12)4-gallon Sub- 


©1571 H. D. Hudson Manufacturing Company, 154 E. Erie Si., Chicago, Ilinois 60611 
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urban'" ‘Trail-N-Spray,™ or up 
to 50-gallon Matador®. Don’t 


own a tractor? Check our reg- 


ular Suburban power sprayer. At 
lawn and garden or implement 
dealers. 


7 
i 


SPECIAL! A Hudson Bugwiser® 
compression sprayer. Use it for 
all the smaller spray jobs around 
your yard and garden. On sale 


now at participating dealers. Get 
yours now. 


European Camping—A Big Travel Bargain 


You may prefer to rent if yours is 
to be a short trip. While most agen- 
cies offer only passenger cars, there 
is a growing group of specialists eager 
to fill the gap by supplying car-and- 
tent package deals and an assortment 
of real RVs. 

Tenting tonight? Got the stamina 
to sleep in a tent but hate pitching it? 
Consider European Budget Rental's 
basic for sleeping two: a Fiat sedan 
with a roof-rack tent that flips down 
beside the car. 

For a little more space, you might 
like a midget travel trailer, available 
in a package arrangement with a Ford 
Cortina. Or a folding tent trailer that 
comes with a Volvo 142. 'This one has 
four sofa beds, an upper berth, fold- 
ing tables, a closet, and a kitchenette 
with sink, washstand, and two-burner 
stove. 

Fitting between these last two, in 
both rental cost and sleeping space, 
is a special Danish modification of the 
ubiquitous Volkswagen Campmobile. 
Like all VW campers, it sleeps two in 
an excellent double bed and can han- 
dle up to three more persons—depend- 
ing upon their size. 

With its seating capacity—for both 
dining and riding—of six or seven, 


America! 
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the Campmobile becomes remarkably 
stretchable when a tent is added for 
sleeping as many as four more people. 
There's a buckle-on tent you can buy 
if you purchase a Campmobile. Bud- 
get Rental offers a freestanding type 
you can rent with your Campmobile 
for an extra $1.50 to $2 a day. 

All these rigs are available in the 
cities where Americans often begin or 
end their tours: Copenhagen, Amster- 
dam, Paris, and Luxembourg. 

Like warmer climes? If your routes 
lie more southerly, you might look 
into Caravanrent. Based in Italy near 
Siena, they specialize in trailer-car 
combinations. With a four-seater Fiat 
1100 you can have a trailer no longer 
than it is wide. With this and other 
Fiats you also have a choice of bigger 
trailers that sleep up to five people. 
Some offer full kitchens. 

Would you like a more specialized 
RV? You!l have no trailer to pull if 
you rent a Camper Coach-a travel 
trailer body mounted on a truck chas- 
sis. With it come the comforts of a 
toilet and a gas heater as well as an 
icebox and all cooking, eating, and 
sleeping equipment. 

'To view dozens of RVs at a single 
establishment, go to London. You'll 


You don't have to put up with bad water anymore! 


Now there's Aqua-Pure, The home 
water filter that makes water good 
again! 

Remove bad tastes and odors like 
sulphur and chlorine with an Aqua- 
Pure Taste/Odor filter. Installs easily 
under the kitchen sink. 

Get rid of ugly dirt, rust ~other 
solid matter —with an Aqua-Pure 
Dirt/ Rust filter. Installs anywhere on 
your home water line. 

Cost? Each Aqua-Pure filter costs 
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about $37. Replacement cartridges | 
—usually needed several times a year 
— are inexpensive, easy to change. 
Drink up, America! Dont put up || j} 
with bad water. Start your own ecol- || [ly 
ogy action program. Enjoy good, || |l, 
clean water with Aqua-Pure —over a 
million families already are! Sold at || 
leading hardware and farm supply 
stores. Or call your plumber, 


Aqua-Pure 


LFA FE |CUNO 


WATER FILTERS Meriden Conn, 


find them at Wilsons Motor Caravan 
Centre—billed as “the World’s Big- 
gest Dealers." 

Mostly they're Dormobiles, as the 
British call anything you can both 
drive and sleep in. The simplest are 
small station wagons, often Fords, 
with pop-up or tilt-up tops. VW 
Campmobiles come in many ver- 
sions, tops hinged at rear or side or 
elevating accordion-fashion. You'll 
find Ford Campers and Motorhomes, 
Land Rover Dormobiles, and a wild 
assortment of elaborate campers on 
Commer, Bedford, and other British 
chassis. 

All these and a parade of trailers, 
known as caravans in Britain, are 
offered new and used. You can buy 
outright, rent, or take a purchase- 
repurchase option that is equivalent 
to leasing for eight weeks or longer. 

Wilson (Acre Lane, Brixton, Lon- 
don, S.W.2) puts out a weekly list of 
new and used vehicles that are ready 
for delivery. Offerings typically range 
from five-year-oldies costing about 
$1,000 to new Ford or Bedford mini- 
campers at $2,200. 

Benefits of a real RV. You gain op- 
tions not easy for tenters and not 
available to the hotel/motel crowd. 

While touring in a VW Campmo- 
bile we put up comfortably for the 
night in the tiny courtyard of an inn 
in western Romania (fee 55 cents). 
We have made emergency camps be- 
side Spanish and English roads and 
within military reservations in Mo- 
rocco and Greece. We spent one fog- 
gy night last October in a rest pull-off 
alongside the Black Forest Highroad 
in Germany. 

We were stimulated in our decision 
by the friendly sight of a Campmo- 
bile identical to ours already stopped 
there. Its French-Canadian owners 
had no more liking than we did for 
driving on in the fog. After cooking 
dinner we all gathered around the 
dining table in our bus and told sto- 
ries until long past midnight. 

But go far afield and you'll find 
places where even a tenter can camp 
on his own. A few weeks earlier last 
summer, during the sports-car seg- 
ment of our camping tour, we found a 
lake of our own in central Finland. 
We stopped beside it for a picnic 
lunch, succumbed to the lure of an 
afternoon of sunbathing, sat out a 
sudden shower in our little Fiat and 
photographed a rainbow, and when 
the sun returned pitched our tent. 

Moonlight and mist over the water 
soon made pure magic. We never 
learned the name of the lake and we'll 
never forget the night that we slept 
beside it. 


CEJ Spring Hardware-Housewares Week 


h s 


L. 


ed. y 


oes vourt : eens? 
Does your tape give you the creeps? 


Lofiin has 


conquered 
the creeps. 


You need an accurate measurement. 

You lock your tape, but as you do, it 
creeps back into the case a little. There 
goes your accuracy. And maybe your 
sanity. 


HAPPY HOME VALUES SALE 


Relax. Lufkin has conquered the creeps..." ~ma 
With the new Mezurlok® Pull the tape — 


out, press the patented toggle button 
and it stays locked exactly where you 
need it. It can't creep. 

Push the other end of the toggle, and 
back she comes. Without smashing the 
end hook off. Because Mezurlok has an 
exclusive rubber cushion that stops the 
blade softly. 

Some other things Mezurlok has you 
should know about. 

Like the case. It's tough, lightweight 
Cycolac^, the same stuff pro football 
helmets are made of. 

Like handy reference tables on the 
back of our 12 foot 34” tapes. 

Like epoxy coated tapes to keep the 
easy-to-read markings easy to read. 

Mezurlok comes with either yellow 
or white tapes in 12’, 16’ and 25’ lengths. 

Best of all, Mezurlok is made by Lufkin, 
the company the creepers are trying to 
measure up to. 

Lufkin Div., Cooper Industries, Inc., 
Apex, N.C. 27502. 


® Cycolac Reg. TM Borg-Warner 


The Group 
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Buy Popular Science 


: e e =k 
Yourself? It's and start licking ` 
F un—and You 1 : X A LITTLE RED BARN ' 
E for backyard 
Save, Too. | | ey M Why Wo iq ak or other E 
: 17-2 storage structure? Put real style into your ber 


backyard. Build this miniature Pennsyl- 

vania Dutch barn, A riding mower or 

garden tractor rolls right in when you a'> 

open wide its four-foot sliding door. The 

handsome little building sits on an eight- 

foot by 12-foot site. If there's space left "1 
tor) 


By ROBERT P. STEVENSON - 
;. Editor, Projects & Activities. 
X Popular Science Minibh 


Beats. 


wr 
= 


over after storage of your yard and gar- 
den equipment, add a swim- 

ming-pool dressing room. $395 
Use the loft for dead storage. PLAN 5510 


OR : i 


WHAT do you need most RU 
"your. home? More living space? A - 
storage structure for your lawn . 
. machines and outdoor furniture? . Apo 


re meer 


[s -playhouse for your children? Pit d 
“haps an inexpensive greenhouse to — TH | | 
“start early vegetables? A protect ve POP-UP STATION WAGON CAMPER » 


Choose a station wagon for a vacation trip and 
you're already ahead in comfort and conven- 
ience. Add a camper over the tailgate—and how | 


! ‘cover for a pool? E 
Aud You can fill all of those needs ; 5 


i 


could you beat it? The galley section slides in E 


forage ifie ode that interests you d on 


p pages. - 
... M just having fun is what con- 


| cerns you most, how about that ski. 3 


over the tailgate and bolts to a trim roof-top 
sleeping wing. The sleeping section has an 
aluminum cap that pivots up for full headroom 
while you're camped. The structure 


$395 § 


kite on a lake or stream? Or your. ^ 
PLAN 5514 DONOR 
Aa AE 


; " own canoe or car-top boat for a 
_ tional fun at your favorite lake or - | 
ex —as well as a choice of three F 

4 * types of campers to live in while > 
. youre there? 

D That Sun Dome you see in the - 

: , adjoining column is a real hum- - 
gen Although most builders | 
-have placed it over a circular swim- 
| ming pool, an increasing number ots 

~- young couples are using it as their - 

| i T den building inexpensive living — 
{ quarters. In the years to come, I- 
"Suspect we'll see more of that sort - ; 

| TA óur pinia beetle pa L 

.we can make them. Besides clear- 


is easily mounted and removed. 
Plans include a full-size pattern for 
the airfoil nose. 


Ki. 
1 ay 


NN 
- 


A PLASTIC SUN DOME 
to warm your swimming pool 
What you build actually is a geode- 
sic dome, patterned after the unique 


TAKE TO THE AIR IN A KITE A x 


7^ Bow- how drawings, each plan has . structure conceived and patented ^ Man-carrying kite? Sure thing. And you can 
T written instructions to carry you, by world-famous architect Buckmin- build it yourself. Then fly It — in as thrilling 
` step by step, don ee ang mu | ster Fuller. Along with the plans, a SPOrt as you could possibly experience. ii: 


Towed by a speedboat, you rise as much as 
75 feet above the water. 

Ken Tibado, famous watershow performer - 
at Florida's Cypress Gardens, designed the 
kite. The plans include a complete parts list, 
with a price for each fitting and accessory, 
to give you the option of building as much A 
as you can and buying any part $500 
not locally available. 

PLAN 5504 


you get a license to build one of 
the domes, in various sizes, ranging 
from a diameter of 16-feet up to 
about 32 feet. Most builders have 


used the domes over cir- 
$ 5300 


cular swimming pools. 
Or build a small one for 

use as an inexpensive PLAN 5519 
greenhouse, 


"what we believe will be a very. 
. happy. conclusion. Photos are in- . 
‘cluded to help you over some of the 
* difficult spots. Where appropriate, 
-materials lists are given; and sug- 
gestions are made about where to . 
write for parts or materials you 
might have trouble finding locally, | 
All our plans have been builder. d 
tested —many times. Sametime ae 
many as ten thousand times (for 
`- instance, the Little Red Barn). us 
, suppose you don't happen to like a 
plan you order? Simple. Just. re- 
SATISFACT ION GUARANTEED 
~: OR YOUR MONEY BACK. 


i. D 2 i 
in " : ' Pd E ous 


REVERSIBLE ROCKER-TABLE 
for your patio 
Here's an easily-made piece of furniture that's 
exciting, new, different! In one position, it's a * 
practical patio table. Turn it over, and it be- 
comes a rocker, the life of the party. | 
Easily built from plywood. A reprint $100 TA 
of an article in Popular Science for 
July 1970. PLAN 5516 
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BUILD-IT-YOURSELF PLANS 
the high cost of living 


A ONE-ROOM ADDITION 
for your house 

A new room is the most satisfactory 
way to get extra living space in your f 
home. Have a place to add a square . 
room? A rectangular room? The 
builder-tested Popular Science plans 


give you a choice of either shape — 
with also a choice of roof styles: 
"i gable, shed or flat. The professional 
| blueprints show all the foundation 
nee details, framing, and finishing infor- 
mation, Undertake the job yourself. , 
Or use the plans to file for 
^ a building permit—and get $395 
bids from a professional 
| " builder. PLAN 5517 
"e i 
A LITTLE ONE-ROOM SCHOOLHOUSE 
=r for backyard storage and fun PADDLE YOUR OWN CANOE 
Need a place to keep a riding mower or garden cx à 5 | 
| E Build it of strips of redwood or other 
? 
" tractor? Would your youngsters like a really novel suitable wood. Then apply fiberglass and 


playhouse? This replica of a 17th Century one- 
room schoolhouse can serve either purpose — 
or both. Styled after a school built by the Dutch 
* on Staten Island about 1690, it sits on a concrete 
slab measuring eight feet by 12 feet—a great 
* size for either yard-equipment storage or outdoor 

play. Easy to build. Requires a minimum of mate- 


resin over the wood. Thousands have 
built this canoe successfully since Popular 
Science published the plaas in 1967. 

If you don't want to take time to scale 
up templates for the different stations 
along the length of the 16-foot canoe, 
you can buy ready-made 


N rials. Low cost. Stairs to loft. id ot, —— | 
2s Top it off with a ship's bell in that $395 a ER Se ; cardboard templates for trans- $3 95 
novel peaked belfry to call the gang | | e L ferring to plywood. For the | 
i together! PLAN 5515 ety plans only, send PLAN 5511 

T 10-FOOT CAR-TOP BOAT... build it for a song 


Ten feet long, 44 inches wide across the transom, built largely 

( Ao Noc RUE 0 T 1H WU of inexpensive plywood, it cost the designer-builder less than 

" ff muc Umms lua EMEN AS ] EE $20 several years ago. Turned turtle on a station-wagon roof, it 
ru I 19 fits neatly over camping equipment. Row it...or clamp on a 

3 hp outboard. Get the boat plans FREE when you 

buy one of the other plans shown here, or buy the $95 


Y 
__ | [iar | plans alone. Boat plans first published in Popular 
1 Rer NOT "T" M—ÓM———À 0 Science in August, 1966. PLAN 5520 
" B .FILL OUT AND MAIL THIS COUPON AT ONCE 
i Popular Science Plans Division, Dept. May 71 i 
355 Lexington Ave., New York, N.Y. 10017 
" | lenclose $ . Please send me the Plan(s) that | have checked below. J 
| } 
i Name 
A |] Address — i 
- City | 
State El cC C LEM MEN ee: i 
| ioco NISI. i 
— — | (© Sun Dome (5519) $5 O Car-Top Boat (5520) $1.95 | 
T HARDTOP TENT CAMPER |] (Red Barn (5510) $3.95 [] House Addition (5517) $3.95 f 
for a happy vacation at less cost | (Ski Kite (5504) $5 O Station-Wagon Camper (5514) $3.95 | 
| You'd pay a big price for a ready-made camper with J School (5515) $3.95 O Tent Camper (5512) $3.95 i 
all the special features this one has. A fiberglassed | O Canoe (5511) $3.95 O Rocker/Table (5516) $1 i 
foam-plastic top rises on aluminum tubing by means ; ; | ! uocem a | H n 
of a homemade folding bracket. Tent wings hinge 2 NEW - dup eter tae Ph os en backyard:Seeit f 
E out to sleep four. The camper box bolts easily on a PLANS: Mica p GEM . $3. i 
boat or bike trailer, or an inexpensive $ 95 i ' O Mini-Tent Camper. See it in color on the cover of May Jj 
hauling trailer. The plans sheet includes ` 3 i Popular Science. Plan 5525. $3.95 H 
instructions on how to sew up a tent. PLAN 5512  —————————————Hmsi 
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Earth Augers: Fast Way to Dig a Hole 


Buy or rent one and turn a 
day's work into an hour's job 


By E. F. LINDSLEY 
PS Midwest Editor 


: A p 


Wheel-mounted engine with flex-shaft drive 
is one of the easiest drills to use. This one's 
the 500, by Haynes Mig., Livingston, Tex. 
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H and-operated posthole diggers are 
great exercise for growing farm boys. 
maybe, but they're pure torture for 
most of us. Now, you can buy, or more 
likely rent, a one- or two-man power 
digger that puts down a straight, clean 
hole—for fence posts, yard lights, even 
small trees—in a jiffy. Or you can 


3 M 
E sco 


Chain-saw adaptation by McCulloch packs 
a real kick. handies best with two men. 
Adapters are made tor most common saws. 


drill horizontally to tunnel under 
walks and roads for pipe runs. Make 
no mistake, you'll still get plenty of 
exercise, but it's less painful and more 
fun with power. 

The choice, depending upon what 
your rental agency has to offer, boils 
down to: 

€ Adapters for a chain-saw engine. 
Most saws are readily adapted; some 
are almost impossible to match up. 
If you're planning to use your own 
saw, make sure the adapter will work. 

€ One-man, two-cycle, single-pack- 
age diggers. 

€ Two-man, self-contained diggers. 

€ One-man, backpack-mounted en- 
gine with flex shaft to auger. 

€ Separate power unit on wheels, 
flex shaft to auger. 

Before deciding on a one-man dig- 
ging job, try the drill at the dealer's 
shop. Light, stone-free soil isn't too 
tough, but it still takes a man-sized 
grip to bulldog your way to fence-post 
depth. If you expect to hit stones, 
hard clay, or roots, have someone to 
help you, and rent an auger with ex- 
tension handle. At the same time, find 
out if the auger can be reversed to 
back it out of a tight hangup. 

Augers are available in diameters 
from four to 16 inches. Lengths gen- 
erally run from 36 to 42 inches, with 
most companies offering extension 
shanks for really deep digging. 

As with any cutter blade, things go 
a lot better if the tool is sharp. Be- 
fore renting, insist that the blades are 
sharpened. If they are reversible, 
both edges should be in good shape; 
otherwise, ask for a set of changeout 
blades if you expect to drill a large 


Continued 


Small auger offers easy way to per- 
forate soil for fertilizing trees. IBP 
Equipment makes this one-man drill. 


Earth-drill gearbox bolts onto chain saw in 
minutes. Invert saw and gearbox on drive 
shaft to back drill out of a tight spot. 


i^ 


j 
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Test drive a Renault 16 
on the worst road in your neighborhood. 


== curves 
i = unpaved 
li e m. 
=e = 
- EF =en 
To ° bumps = 
- e am m im. m um m. m ER m. a ——_ 


You know all too well which 
road we mean. 

The one you steer clear of 
with your own car if you 
possibly can. 


The one that makes a mock- 


ery of those 300 horses under 


the hood, because you can’t 
handle the curves at over 25 
miles per hour anyway. 

The one that makes your 
steering wheel feel like it’s 
attached to the front wheels 
by rubber bands. 

The one with the bumps 


that makes the glove com- 


partment door spring open. 

Now try that very same 
road with the Renault 16 and 
see what does not happen. 

See how the front wheel 
drive pulls you through 
curves with the sureness of a 
mountain goat. 


[ut 


How the torsion bars which 
control each individual wheel 
absorb road shocks without 
spreading them throughout 
the rest of the car. 

How the ultra precise feel 
of rack-and-pinion steering 
makes the Renault 16 a beau- 
tifully obedient instrument. 

There is simply no way to 
know the glued down, con- 
trolled road experience the 
Renault 16 offers you unless 
you put it through its paces. 

And that doesn’t mean com- 
ing into the showroom and 
kicking the tires. 


Up to 30 mpg. 12 mos. unlimited mileage warranty. $2495 suggested P.O.E. Taxes, freight, options (such as automatic trans., sun roof, etc.) and dealer 


delivery charges additional. For overseas delivery information see your nearest dealer or write Renault Inc., 100 Sylvan Ave., Englewood Cliffs, N. J. 07632 
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An Open-And-Shüt 


d X 
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Finest Chain Saws. 


The finest lightweight chain 

Saws you've ever seen are now the 
easiest to get around with as well. ue 
Pioneer's handy new light and durable _ 
fibreglass carrying case totes the 2071 © 
or Holiday Il with ease. So there's no 
need to worry about snagging chains. 
Or gas and oil dripping. 

See it at your Pioneer dealer's with one 
of Pioneer's lightweight, automatic 
oiling chain saws. They sell as 

low as $149.95 


ForPioneers. =- ®$ 


PIONEER 


CHAIN SAWS 


BY THE MANUFACTURERS OF EVINRUDE 
AND JOHNSON OUTBOARD MOTORS AND 


LAWN-BOY POWER MOWERS, GALESBURG, 


ee es V Prin 


T WO ways to stop toilet 


Every now and then, conventional ball 
cocks give out. When they do, they also 
give out some irritating noises. Leaks. 
squeaks. Even whistles. 

At that point, you can do one of 
iwo things — live with the noise, or 
give it the silent treatment with an 
industry-proven Fluidmaster water 
control system. 

Fluidmaster replaces old fashioned 


principle ends toilet | 
and shut-off noise. 


can't corrode. E 
all toilet tanks. 
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ILLINOIS, U.S.A./PETERBOROUGH, 
ONTARIO. CANADA 


noise. 


float balls and rods. Its modern hydraulic 


eaks, water waste, 


Shut-off is quick and positive. Parts 


asy to install, it fits 


For full details, see your dealer or 
send for free literature. 


FLUIDMASTER®, INC. 
€ 1800 Via Burton - 
* Anaheim, Calif. 92805 


Augers: Fast Way to Dig 
[Continued] 


number of holes. It's also a good idea 
to try out the coupling and locks that 
secure the shank in the power head. 
These tend to become battered and 
stubborn. If the drive is spring-load- 
ed, look over the drive spring. 

Some important warnings. For the 
actual digging, ask the dealer to show 
you the tricks. In general: 

€ Avoid digging until the ground 
has thawed. Frozen earth can damage 
the machine. 

€ Position the auger of flex-shaft 
units to spin free on starting. 

® Brace yourself on secure footing 
and support the auger handles or pads 
firmly against your body before open- 
ing the throttle. Drill makers warn 
against allowing the handles to get be- 
tween your legs. 

9 Operate the engine at full throt- 
tle. The auger is geared for best cut- 
ting at full engine speed, and lugging 
the engine can be harmful. 

There are a number of reputable 
earth-drill makers in addition to those 
represented in the photos. Ardisam, 
Inc., Cumberland, Wis., makes an 
adapter they claim will fit 90 percent 
of all chain-saw engines. General 
Equipment Co., Owatonna, Minn., 
builds a line of husky diggers ranging 
from three to nine hp in self-contained 
models and even larger in commercial 
wheel-mounted, self-propelled types. 
Hoffco, Inc., Richmond, Ind., is a pio- 
neer in the earth-drill field. 

Purchased outright, earth augers 
cost from about $165 for a light- 
weight, one-man, two-cycle type, up 
to several hundred dollars for heavy- 
duty models. Local checks on rental 
charges indicate that you can expect 
to pay from $4 to $5 per hour, or about 
$18 a day. 
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Haynes Backpack model with: flex-shaft 
drive gives you mobility for drilling many 
holes, less weight and strain on your arms. 
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Peephole into Earth's Past 
[Continued from page 60] 


"It was a little like dangling a 
soda straw from the top of the Em- 
pire State Building and hitting the 
open mouth of a Coke bottle below," 
says operations manager Larson. 

With this re-entry technique, a 
hole can be revisited two, three, or 
even more times. Thus the sea floor 
will eventually yield up secrets bur- 
ied under even the hardest bottom 
layers. 


The original floors of the sea ba- 


sins are igneous—formed from the 
cooling of molten rock. The eons 
have overlaid it with multilayered 
sedimentary rocks, so that drilling 
from the present bottom down to the 


original one, and beyond, is like | 


traveling backwards in a time ma- 
chine. | 
Ocean bottom sediments come from 


two main sources: the land, from | 


which silt, sand, and volcanic ash are 
carried to the sea by wind, rivers, 
and glacial ice; and the sea itself, 
where shells and skeletons from 
plants and animals that live near the 
surface fall to the bottom in a steady 
rain. Samples of these sediments 


can give the “time machine" an ac- | 


curate scale against which to measure 
the history of Earth and its oceans, 
for experts can date these organic 
remains with great precision. 

For scientists, the real excitement 
begins when the cores start coming 
up from the bottom. As one of them 
said, “It’s like finding yourself in the 
library of a lost civilization." Cores 
tell the story of ancient oceans—their 
climates, currents, earthquakes, vol- 
canoes, sea-floor movements, life, and 
evolution. 

Each core receives immediate at- 
tention when it comes dripping from 
the sea. Vital statistics—date, loca- 
tion, and depth—are recorded. Inside 
the ship's laboratory, scientists cut 
the cores into five-foot sections and 
split them longitudinally—one-half to 
be examined immediately, the other 
half to be stored as an archive for 
future studies. Samples are weighed, 
tested for radioactivity and sound 
conductivity, photographed, X-rayed, 
analyzed for mineral and chemical 
content, and scrutinized for miücro- 
fossils to determine age. 


When the Glomar Challenger | 


reaches port, the refrigerated cores 
are sent to the Scripps Institution of 
Oceanography at La Jolla, California, 
and to the Lamont-Doherty Geologi- 
cal Observatory of Columbia Uni- 
versity in Palisades, New York, for 
future study. 

What have these cores—souvenirs 
from our planet's past—revealed so 


Continued | 


The fast new 
member of a 
famous family. 


The fastest BB rifle made. Crosman's new Powermatic 500. 
50 shots as fast as you can pull the trigger. A semi-auto 
BB repeater. Gives you 100 shots from just one CO2 
powerlet. A high quality gun with checkered hand-finished 
stock. Has a quick, positive safety. Reliable “O” ring 

free valve design. A grooved receiver for scope (optional, 
about $11.00) and peep sights. Field sights, adjustable 
windage and elevation. See the Powermatic 500 at 

your sporting goods department or store. 


4 Powermaster 760 
Most m BB rifle made. Powerful short stroke, 
high compression pump action. BB reservoir holds 
180 Crosman Super BB's. Shoots .177 cal. Super Pells®, too. 
Scope Spunnes 


Pumpmaster 1400 


Most powerful Pellgun® rifle. Single shot .22 cal. high 
compression pump-action. Selective power. 
Hardwood stock. Scope optional. 


M-1 Carbine 
Perfect replica. 22 shot BB repeater. Fast. 
Easy slide-action cocking. 


Medalist 1300 ks 
Self cocking high " 
compression Pellgun. 
.22 cal. Button rifled. 
Adjustable sights. 
Cross bolt safety. 


38-T Revolver 
/ m 6 shot single and 
a j ‘> double action CO; Pellgun? 
E Accurate .22 cal. button rifled 
.-M^ steel barrel. Fully adjustable 
rear sight. 38-C, combat model 
with 3/2" barrel. 


Mark I, 
Single shot CO; .22 cal. Pellgun pistol. Fully 
adjustable sights. High and low power adjustment. 
Mark Il—.177 cal. Pell or BB. 


Send for our free booklet, “More Shooting Fun." 
It covers safe shooting tips and our full line of fun guns. 
Crosman Arms Co., Inc., Fairport, N.Y. C Power without powder 


In Canada: Crosman Arms Ltd., Dunnville, Ont. e rosman 
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New Discovery 
Makes Stuck 
Drawer Slide At 
Fingertip Touch — 
Without Oil! 


A new spray lubricant so clean it won't 
soil linen or clothes in drawer. 

One Sw-o-o-sh! And tight stuck 
drawers, windows and zippers slide 
easy when you spray new 3-IN-ONE 
DRY-LUBE. Eliminates friction 
without oil. The secret — 
is a new spray lubricant : Pb, 

so clean it won't soil ^ "d 
your best clothes. Get 
3-IN-ONE DRY-LUBE 
at all hardware outlets. 


3-IN-ONE 


DRY LUBE 


- Refinish marred or 


furniture 


ouged 


Fil in wood gouges, nicks and 
scratches like professional carpen- 
ters do with GENUINE PLASTIC 
WOOD Cellulose Fiber Filler. 
Handles like putty, hardens like 
wood. Plane it, sandpaper it, varnish 
it, paint it for true, professional fin- 
ish. GENUINE PLASTIC cii: 

WOOD comes in walnut, 
oak, mahogany or natural 
color. At hardware stores 
and supermarkets. 


M F pii T 


JILSV Id 


GENUINE 


goo 


PLASTIC 
| W00D <= 
CELLULOSE FIBER FILLER 


A a 


MATH awe 
1E1113 


SURE-FOOTED TRAIL —_ 


FATHER’S DAY GIFT SPECIAL 


The ICH “wedge- lij screwdriver 


QUICK UJ 


SCREW-HOLDING SCREWDRIVER ® 


HOLDS - STARTS - DRIVES - SETS the screw | 
send cash with order — save C.O.D. and postage 
costs — unconditionally guaranteed ORDER FROM 


LEARN 
MEAT CUTTING 


NA TIONAL scHóoL OF MEAT CUTTING 
Dept. n1-V. Toledo, Ohio 439604 


-— . di M 


at work-YOU!- 


Even fussy wood finishing is 
just a matter of know-how! PERETE 
Follow the instructions in the P999 
book HOW TO DO YOUR EX 
OWN WOOD FINISHING by Pm 
Jackson Hand and be a pro! NE &@ 
How to prepare surface, re- 
move old finish, choose, use 
shellac, varnish, lacquer, 
enamel. Movelty finishes, 
French polishing, glazes. 170 
pages, 150 illustrations. 
Hard-gloss paper cover. 
Only $1.95. Send check or money 


Money-back 
guarantee 
| order for $1.95 to: POPULAR SCIENCE/OUTDOOR LIFE | 
BOOKS, Dept. 571, P.O. Box 226, Manhasset, N.Y. 11030 | 


Peephole into Earth's Past 


[Continued] 


far? Here is a sampling of the Glomar 
Challenger's triumphs: 

e Discovery that the ocean basins 
are constantly being renewed by a 
geological process called *'sea-floor 
spreading." 'That is why they are 
relatively young. Scientists have 
found—at the Mid-Atlantic Ridge, 
the East Pacific Rise, and the Carls- 
berg Ridge in the Indian Ocean— 
that molten rock from the Earth's 
core is pushing upward and causing 
the sea floor to spread outward. 

è Confirmation of the theory of 
"continental drift'—the idea that 
North America, South America, Eu- 
rope, Africa, and Asia, were once 
close together in a more or less solid 
land mass but gradually drifted apart. 

e Recovery of metal-rich sedi- 
ments containing iron, manganese, 
and other metal oxides. These de- 
posits were probably formed from 
warm, metal-bearing solutions as- 


| C NEM "Diplom. N! ime payment pigg avalia- cending from molten rock. Some of 
ike new ioe nd "now fer. big mew po FREE these deposits are 15 to 30 feet thick, 
| a | catalog. No oblig: ni. Apprüwei +0197] ; 


and extend over a wide range of the 
oceans. 

® Proof that much of the deep Gulf 
of Mexico is underlaid with salt, 
squeezed up into salt domes here and 
there. Oil and gas were found to be 
linked to some of the domes, and 
may also prove to exist in other deep 
basins. 

è Proof that calcium carbonate, 
or limestone, dissolved in the deep 
water of ancient oceans just as it 
does today. If it were possible to 
drain the present-day oceans, the 
shallower areas such as the tops of 
the seamounts and the rise areas 
would be white, whereas most of the 
deep areas would be rusty red-brown. 

e Discovery of widespread chert 
formations in the North Atlantic and 
the Pacific. This abundance of chert 
was one of the greatest surprises of 
the Deep Sea Drilling Project. 

If this sounds overwhelming, think 
of the poor scientists. Says Dr. Mel- 
vin N. A. Peterson, Co-Principal In- 
vestigator for the DSDP: “What has 
been discovered to date is enough to 
cause most geology textbooks to be 
rewritten. 'There will undoubtedly 
be many more discoveries before the 
project is completed on June 30, 
1973." 


The moon rock samples brought 
back to Earth by the Apollo astro- 
nauts cost millions of dollars per n 
pound. Deep ocean cores retrieved 
by the Glomar Challenger are reveal- 
ing a part of our planet we know  . 
roughly as little about as the surface 
of the moon. 'They cost about $2.50 
a pound. This could be the biggest 
sclentific bargain of all time. 


The BRONCCO Apache 100 goes as good as 
if looks. 2-cycle engine, 12 hp at 7,500 rpm, 
| gets on the cam at 2,500 rpm, redlines at 
8,000 rpm. 22mm Dell'Orto concentric carb 
and 4-speed manual trans Ceriani-type suspen- 
sion with 19" Pirelli front knobby and 17" 
Pirelli rear knobby, 12" ground clearance and 51" 
wheel base. Heavy-duty front and rear drum brakes, skid 

plate, chain and headlight guards. Top speed 65 mph. 145 lbs., Chrome 
Yellow with hi-rise polished stainless steel fenders and black accents. 


Send 50€ for BRONCCO decal & literature. Dealer & distributor inquiries invited. 


BRORCCO DIVISION / reme spectattics, inc. 


Dept. P5-571, P. O. Box 260, Cornwells Heights, Pa. 19020 


APACHE 100 
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Close-up vacuum cleaner 


If you have a little clean-up job but 
only a big vacuum to do it, press-fit a 
short length of !4" LD. rubber tubing 
in a cork and insert it in the cleaner's 
flexible hose. A large plastic straw com- 
pletes it for a perfect cleaning wand for 
delicate work, such as cleaning electron- 
ic parts (top photo). 

HERBERT Y. Moon, Cutchogue, N. Y. 


8 V-176 
Glastron Swinger— Also in |/O 


tests rate 


Time and po top boating experts and independent consumer 


| $589 to$10,000— Outboard, Stern Drive — or jet! Give one a go. 


Sharpening trick saves you work 


Looking for an easier way to sharpen 
that reel-type lawn mower? A simple 
genaue change will give you just 
that. 

Remove the wheels and exchange the 
small gears from one side to the other. 
This will cause the cutting blades to run 
backwards. Apply coarse lapping com- 


Stamp dispenser 


Forever losing individual stamps or 
untangling messy rolls? This dispenser 
made from a 35-mm film can will solve 


the problem. Slit the can down the side 
and slip in the stamps. They'll pull out 
neatly and easily with no tangles. Nai 
a few cans to a wood base for extra 
denominations. 

J. McDoNnouGH, Panorama City, Calif. 


lastrons better boats: in performance, in design, |t tron for 71! 
l| in safety, in ride and comparative prices. Glastron builds every Nas 
| boat to outdo all comers. We research more, test more, put hii 
more into every one of 30 models so you can get more fun |i Address 
out of it. There's one for your family—14'-23', from about 
City. State Zip .-— 


_ GLASTRON Glastron Boat Company 


A CONROY COMPANY 


Please send additional information on Glas- 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 


pound to the fixed cutting edge and ad- 
just the clearance so it rubs. Replace the 
wheels, and to sharpen—just push the 
mower. 

WILLIAM. BARNES, Quebec, Canada 


ue e. EE. - 
Keep it straight 
Drill a 
square and it will be an efficient mark- 
ing gauge. It’s perfect for scribing on 
wood where the grain is running at an 


lia. hole in your combination 


angle to the desired scribe line. The 
hole keeps the pencil point parallel to 
the edge and makes it impossible for it 
to veer off. 

MARION RIcE, Brady, Texas 


Head Po 5 e 


World's Favorite 15-Footer 
Glastron V-156 Sportster 


The Fun Company 


Dept. PS-51 Box 9447 
Austin, Texas 78/56 
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SHELVES That Move with You 


Built-in shelving enhances the util- 
ity of a home, but why leave it behind 
if you move? This simple design 
solves the problem. A hidden wedge 
in the top press-fits the unit between 
floor and ceiling. 

Measuring approximately half the 
desired shelf width, the wedge slides 
from a retracted position to one that 
is parallel with and about 1" above 
the sides of the ceiling box. Sliding 
the wedge holds the shelves tightly in 
place. 

Construct each component as 
shown and apply the selected stain 
or finish while they are dismantled. 

When you're ready for final con- 
struction, install the self-supporting 
strips with the hardware supplied and 
mount the ceiling and base boxes to 
the sides with 115" wood screws. 

Tip the unit into place, tapping the 
wedge against the ceiling with the 
thin edge of a carpenter's square un- 
til a firm pull will not move the unit. 
As a final touch, add crown molding 
over the ceiling gap. 

By adding more units you can cov- 
er an entire wall.—R. W. Weed 


= 
5 
DI 
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Sprite's the nimble, lightweight, rugged British behind your small car takes a load off your 


whats behind the small car revolution:...SPRITE! 


z x B DEEP GROOVE FOR SHELF STANDARD 


WEDGE ASSEMBLY ^ ; 
B",IO" OR I2" WIDE |. ZA ; 
Ne à 


4 


DESIRED 
WIDTH 


PLUS !/2" 
i l"': 4" STOCK 


: MS ur dae. 
j : p F n. em. 


caravan that has been the favorite for years mind. (Back of a larger car, you hardly know yr 
with British and European small car owners it's there.) 
who like outdoor life. O Now Sprite’s made in REBBREEBEBEHERERHBEBEBHEBSBERBBEHBHENBREBEHENEBRHBERNEEHRBESRBEBEBEBEBBBEHRBARBBSHHEHNESBEBHBHEBHBHEEENHBS m: 


America —and a nearby dealer's ready to show 
you the new 1971 Mark III Series. Let him 


Nu Caravans International 
RR #1, Box 320 
" Nappanee, Indiana 46550 


explain Sprite's legendary lightness and sturdy : | ií 
construction, its powerful brakes, its light : World's largest travel trailer manufacturer : ~+- 
hitch weight, its independent sportscar-type : I'min the revolution! Rush more information about : 
suspension that means little or no strain on : aoe mats AL Serie BEE a SRRTERE : b 
car or driver. Check its many comfort and con- : J 
venience features. Such as city water hook-up, TE i imer ipee to eem —— i 
3-burner range, weatherproof panel joints, : : 

‘ : ; Wo ————————ME 
stainless steel sink, easy to clean vinyl-covered : : 
walls and ceiling . .. and many others you'll | (CY ull s suSTATE o o OP : 
like. [] Test tow all three models soon. A Sprite ——————sá———"HRRRRERIIS NIE 


150 | POPULAR SCIENCE 


.2 PIECES OF *g'- Va ROUND 


SOLDERED TO FORM Sg" un ROD 


p————r Hoe ool IL 5| U LLL. LLL / 


."MARINETEX" - 


SHORT CUTS AND TIPS 


FROM HERE AND THERE 


.3 PLASTIC TIP ! 
"e" EPOXY OAK PLUG CORK PLUG 
E x dicic RUBBER TIP 
a/g"—-ly2 ROUND BRASS 
is | PLASTIC TIP ; 
-^ | bog | AP 
,  Hoating boat hook from scrap materials 
i I made a sturdy boat hook from 1" bent to form the hook, as shown. I in- 
aluminum tubing and some scraps of  serted this unit into an oak plug, slipped 
^ 35" half-round keel strip. I soldered two it into the tubing, and secured it with a 
x strips of half-round together to form a screw. Epoxy seals both ends so the 
4 rod, then soldered this to a third strip hook floats if it’s dropped overboard. 
C. E. ARONSON, Springfield, Pa. 
Easy way to estimate your concrete needs Slick handsaw rack 
How much ready-mix will you need project—in feet—times the width—in feet Ordinary shelf hardware is the key to 
* for that upcoming home improvement? . —times the depth—in inches. Divide the this rack. The saws rest on a large dowel 
Concrete is sold by the cubic yard; you product by 324 and you'll get the amount screwed between the two brackets. The 
+... measure your work in feet and inches. of concrete needed—in yards. Be sure upper half is made from 14” plywood 


Here's the easy way to make the con- 
version: Multiply the length of your 


to allow a little extra concrete for spill- 
age and for any waste. 
W. R. ADAMS, Skokie, Ill. 


and scrap pine. Fasten it in place with 
the hardware mounting screws. 
ARTHUR L. RAMOS, San Anselmo, Calif. 


IF THE SWING'S 
YOUR THING 


The FA57 with Non- Breakable Fiber- Glass emis | 
guaranteed not to break, bend or | 
collapse in normal use, | 


and Permabond— keeps handle tight 
for added safety and service. 


BUY THE BEST 


BUY 


INC. 


FAYETTE R. PLUMB, 


e PHILADELPHIA, PA. 19137 
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FLY YOUR 
OWN 

SCORPION — fs 
HELICOPTER $4 (aes 


Everyman's 

Whirlybird 
You can own a 

Scorpion now — 


the price is what 
you've been wait- 
ing for and your 
garage is the 
perfect place to keep it. 


Send $5 NOW Full color introductory pack- 


di ‘age includes details of the 
RotorWay program, and thorough descriptions of 
all Scorpion features and specifications, flight 
and licensing information, exploded views, de- 
tailed airframe layout, and your Hover Lover 
identification card. 


ROTORWAY, INC. ] 

Dept. E/14805 S. Interstate 10 E 
| Tempe, Arizona 85281 | | 
oe 
Address i 
cC o re. EM 


Amazing MOTOR’: 
AUTO REPAIR 
MANUAL 


shows you how to 


FIX CARS FASTER 


Famous Ilustrated Man- 
ual shows you how you 
can fix just about any part 
of 2,300 CAR MODELS, 

1965- 1971, including all 
new models — Quick, 
Easy, Right the first time! 


e TROUBLE-SHOOTER 

Section and detailed 
trouble-shooting informa- | 
tion thruout help pinpoint 
any of 4,200 car troubles, 


REPAIR i: 
MANUAL |. 


MUTO = iy 


pez waste time, money, 
energy trying to guess 
how to fix cars! Just look up 
job in MOTOR's New 1971 2- 
in-1 Manual. Over 1,000 big 

ges, 3,000 pictures, crystal- 
clear directions make every Te- 
pair job easy as A-B-C. FREE 
10-DAY TRIAL. Then pay $3 
in 10 days, $3 a month for 2 
months. then $1.95 (plus de- 


TRY GIANT 
ILLUSTRATED 
"HOW-TO" 
BOOK 


livery charge and sales tax), 

or return book. SEND NO F REE 
MONEY NOW! Cut out this ad € 

-mall with rame and address FOR 


to MOTOR BOOE DEPT., Desk 
B025. P.O. Box 2316. F.D.R. 
Station, New York, N.Y. 10022. 


10 DAYS 


PDE NBITG eek nOCKREOCASR er UE CODEC Ce ÀÁge....... 
Address eee ee ee ee ee RR FOR RARE E Rd dA s * mmm 
City & “ip 

Ur Liu au cia racc CREARE a mE 
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TM m ty 

ASTROTIME WATCH. The moon landing 
| inspired it. Tells time the space-age way. 
Orbiting spacecrafts actually tell the time. 
Lunar Module takes off and lands on the 
moon every 60 seconds; Command Cap- 
sule tells the minute: Earth tells the hour. 
17 jewels Swiss movement. MAXI for men, 
MINI for women, children. Each $26 or 
two for $50 ppd. Alamor Co., Dept. PS, 102 
Tipperary Ave., San Antonio, Texas 78223. 


ELECTRO-CHEMICAL BUG KILLER. Plug 
unit in any 110-120 volt outlet. Vaporizing 
fumigator kills flies, moths, roaches, mos- 
quitoes, spiders, etc. without coming in 
contact with unit. One unit sufficient for 
average home. Complete with crystals 
$2.98 + 45¢ pstg. & hdlg. Larch, Dept. 
| PS-5, Box 770, Times Square Station, New 
| York, N.Y. 10036. 


made in America 
by Americans 


TWIST 


KEY KEYPER 


More than just a key 
keeper 

beautiful jewel like. 
accessory. Sparkling 
gold finished flexible 
cable—ends broken 

key chains forever!!! 
The trick of the Twisty, 
opens and closes with a i 

simple twist, yet never lats you down bi accidently 
opening or breaking. ONCE YOU OWN IT YOU'LL 
NEVER LET GO!! 2 for $2, 6 for $5, 13 for $10. 
Includes beautiful individual gift boxes. Please add 
25¢ for handling and 5% sales tax for California 
Residents. 


TWIST Y, P.O. Box 6265 
BONITA, CALIFORNIA 92002 _ 


= ee C- 


FREE! POWERFUL MUSCLES FAST! 
Fantastic New Discoveries in the science of body- 
building. Our method will add inches of 
powerful muscles to arms, chest, shoulders 
legs. Learn secrets on trimming the waist with 
ultra-modern methods—fast! Results Guaran- 
teed' Send for free brochure. Send dime for 
postage and handling. 


Universal Bodybuilding Box 485 FREE 


Dearborn, Michigan 48121 
Dept. A2 
rr] —— (0 


Please Print 
Street 


ee —— 
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NEW TWO MEDAL EDITION pays tribute 
to the American Flag. Washington Cross- 
ing the Delaware; the Creation of the Star 
Spangled Banner; the Flag saning at Iwo 
Jima; and the Moon Landing are four his- 
toric scenes from American history graph- 
ically portrayed in a new two medal set. 
Each set only $12.95 ppd. The Interna- 
tional Numismatic Agency, 96 Prince St., 
Dept. PS-5, New York, N.Y. 10012. 


AUTO EMERGENCY KIT. Contains First Aid 
Kit; Flat Tire Inflator & Sealer; Fire Extin- 
guisher; Two-Way Flashlight; First Aid 
Booklet; Red Warning Blinker (Batteries 
not incl.); Convenient Case. Free: Red & 
White SOS Flag with order. $7.99 + $1 
pstg. & hdlg. Speedee-Mail-A-Mart, Dept. 
C, 206 Centre St., Nutley, N.J. 07110. 


1 APPRO 


Far Home study tt Residarit Semz! 


Be a Dental 


Technician bti 
LEARN AT HOME! 


Course includes Tools, Supplies and Materials 
* [pare time home study leads to high pay profession! 
* Work far dental laboratory, dentist or open own shop! 
Since [925 we have trained thousands of young men and 
women to make and repair dental plates, crowns, bridges, 
ete. Lack of high school education na barrier... shortage 
of skilled workers opens door to fabulous opportunity! 


Send Now For Illustrated Brochure 


McCARRIE SCHOOL OF MECHANICAL DENTISTRY 


132a M. 12TH STREET PHILADELPHIA, PA. 19107 


INSTANT CANOE 


CAN'T CRASH! sN 


| JUST BOUNCES e PACKS IN A 


BAG e EASY TO LIFT, 
TOW, LAUNCH 


" e NO WORK 

e INFLATES 
IN MINUTES 
e RUGGED, SAFE 
COMFORTABLE 
Pyrawa Inflatable Canoe is 
10'8" long, holds 550 Ibs. of 
peopie and equipment comfortably, weighs 19 
bs. deflated, and packs to the size of a sleeping 
bag. Multiple air compartments make Pyrawa 
absolutely safe! 

Perfect for camping, fishing, family fun in 
rivers, on lakes, even in ocean surf and white 
water. 10'8" canoe—$99.95, 6'3" canoe—$39.95, 
8' Double * Bi Paddle—$9.99, Easy Bellows 
Pump—$9.99 

Send credit card name and number, we'll ship 
at once and bill directly plus 10% shipping 
charges or enclose check and we pay shipping. 

LEISURE IMPORTS, INC, Dept, PS-5 
104 Arlington Avenue, St. James, N.Y. 11780 


Crisp Bacon 
in 9O Seconds 


with 


INTERNATIONALS 
MICROWAVE OVEN 


People on the go will welcome an oven 
that makes cooking chores a pleasure. 
Imagine a "piping hot" TV dinner (frozen) 
in 31? minutes" instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes" instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 
115 vac house circuit. Write for folder. 


i PRICE WHOPPERS! | 


=. 


| Boram Toad 


| | IN, super soft 7a” 
M | $ 5 Ng ~ bar only — 
As \INI BIKE KIT 9? 1 79e pr, 


less engine, clutch & chain. 2| jg 
Kit with 315 H.P. Engine | f| 


7a" THROTTLE 
CONTROL incl. 


— $1.95 


O #35 MASTER LINKS 
When purchased with 
any others items. — 19¢ 


Incl.; lever, cable, 
chain guard, brake band 
& bracket — $9.95 


[] REAR SHOCK ABSORBERS 
1115" bolt centers — 
$5.95 pr. 


incl.: clutch & chain. . . $99.00 BRAKE CABLE Y both grips and 
Kit with 4 H.P. Engine UN i^ EURIE e s coin 
incl.; clutch & chain . . . $109.00 !  — 
SEAT — $5.95 — CABLE — 99€ 
FORK & FRAME emm 
RE PONE 
incl. ++ pivo 
bolt... $16.95 neh See ee 
REAR WHEEL p , $8.95 
ASSEMBLY 4" T dh 
with 60 Tooth : k ENGINES 
Sprocket . . ae - J¥2 H.P. with tank 
$13.95 Po X ^ — ——— andcluteh — 
KNOBBY TIRES % A. > i M. aes x ere 
Maren UU 56” AXLE BOLT — but with clutch — | 
. & NUT 8" $59.95 
6"—$6.95 ~ long... 59€ | 
[ TUBES C SEALED C CHAIN BREAKER — $1.79 | 
4, 5, or 6" — $1.49 WHEEL BEARINGS = CHAIN GUARD WITH 
| 138" 0.D. - 56” I.D. 
[C BRAKE KIT ASSEMBLY Just 996 ea. BRACKETS & BOLTS 


"limes are approximate 


INTERNATIO NAL 


CO CHROME FENDERS 


Offer expires on June 15, 1971. 
Check those super specials you 
want. Send check or money order 
along with your name and ad- 


[] BRAKE LEVER — 95¢ 


Fits 4, 5 or 6" wheels 
Front $1.29 O #35 CHAIN 42" 
Rear Lees $1.29 with master link $2.59 


[] CLUTCHES 
58 - to 3/2 H.P. — 
34 — 31/2 H.P. up — $9.95 


$5.95 


Send $1.00 for Ruttman Ugiys Catalog, decal 
and the full list of additional mini-hike stuff 


at super prices. 
RUTTMAN COMPANY 


CRYSTAL MFG. CO. INC. 
10 NO LEE è OKLA, CITY. OKLA, 73102 


| dress. Michigan residents add 495 
sales tax. Order shipped F.D.B. | 
| factory, freight collect. 


Pama Mail Order Division 


es 


Now Available—The "Most Wanted” 


24/32 Ford Road | 
meses Dept.PS-5 Dearborn Heights, Mich. 48127 


IT'S LIKE HAVING AN ELECTRONICS WAREHOUSE 
OF 70,000 PARTS RIGHT IN YOUR HANDS! 


ri 
Catalog in Electronics 
E s 
: y Over 70,000 Items y Over 700 Manufacturers 
= y Detailed Descriptions of Parts and Equipment 
M y The 616-Page ‘Bible of the Industry" Backed Up 
- With a 450,000 5q. Ft. Loaded Warehouse 
* 
d People in the electronics business call it the | a., SS) 
| "Bible of the Industry" because it describes | "- 
RE LAYS Please Send Me a Copy o! your xs | 
ned in detail, more parts and equipment than any | New 197] Catalog No. 710 x 
Y Allied stocks Potter & } TT C led i h sed í | i B s ," | 
Brumfield Relays in depth: | Other catalog. Compiled to meet the needs oi | | Enclose $2 00 (Credited to my first Order) | 
ir General-purpose, power, | industry, institutions and government agen: | NAME | 
high performance, mer- i 2 | i — SS u^ cmo ow" ———— 
cury wetted contact, reed, cies; It s also the catalog for you If yeu re look: | T | 
telephone types. impulse/ | ing for one dependable source for hard-to-get | ADDRESS ———— — 
z sequence, subminiature, 
AEEA and many | items .. . one or a thousand. Get a copy now: | o —————— | 
other special purpose | | 
types. There's an Allied Electronics Catalog Order Desk | stare d az Sh 
b. | PSs | 


a! each Allied Radio Shack Store! 


ALLIED Et ECTRONICS : 


2400 W. Washington Bivd., Chicago, Ill. 


A Subsidiary of 
Phone: (312) 421-2400 


: Tandy Corporation 


— 


60612 
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New Tool Works Wonders With Wire! 


WIREPORMER 


IT BENDS! IT CUTS! IT STRAIGHTENS! 
WIREFORMER is a simple, precision 
made, vise-held tool of innumerable uses. 
Make your own peg board hooks, clamps, 
handles, braces, brackets, etc.—anmy shape 
you want. Forms an eye of 3-16" inside 
diameter (just right for any nail, screw, or 
bolt up to that size). Even uses coat hanger 
wire. No pliers needed. WIREFORMER 
does the work with the pressure of one 
finger. Straightens the wire if you make a 
mistake. Cuts the wire just where you 
want it. Forms any angle, are or circle. 
Bends both right and left. Tool is case 
hardened, plated, with a plastic handle. 
Fits in your pocket. Complete instructions, 
illustrated brochure showing many things 
to make. 

SOLD ONLY BY MAIL. MONEY BACK GUAR- 


ANTEE. Four dollar bills will get you one, or 
send check or moncy order for just $3,98 


We pax postage and handling charges. 


VINKEMULDER TOOL CO. Dept. S-4 


2223 Estelle Dr., S.E. Grand Rapids, Mich. 49506 


LEARN N TO BE A 
SKILLED LOCKSMITH 


Professional Key Machine yours to keep! 


Ie your own boss. Earn steady, year-around in- 
come in your spare time at home, ELSAW 
INSTITUTE lessons show you how to make keys, 
open and repair locks on homes, cars, business 
buildings. Accredited Member NHSC. Approv ed for 
Veterans, All tools and supplies furnished includ- 
ing the 312% Key Machine. 


Write for FREE BOOK. No salesman will call. 


BELSAW INSTITUTE / 112B Field Bldg. 
Kansas City, Mo. 64111 


Lenin) nd 


TTTTTIDTLILLILPT 
E us cdam 


A Mew Spare Time Income | 
For The Home Handy Man | 


Sharpen C Carbide rz 


Saws and Tools 


with famous 


carbide rinder 


Excellent potential in 
this super growth in- 
dustry! Manufactur- 
ing firms of all sizes are 
switching to carbide. 

hey use hundreds of different carbide tipped saw 
and tools. All need sharpening. Amazing profits are 
yours for just minutes of easy work. 


We Will Finance You! x. finance plan 
helps you start in this highly profitable field. Part 
time could lead to full time. No special skills required. 
Foley shows you how. Write now for full information. 


Carbide Service Center 


Room 6191 3300 N.E. 5th Street 
Minneapolis, Minnesota 55418 


— 


|| 
1 
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HI, 


WATER SKIER! 


Do you have a pr. of old water skis? Make 
into Patented WATER SKI SLED— Less than 
$15.—Fun for all. Lie, sit or stand. For 
complete plans & Patent License to build 
one, send $5.00 (cash, ck. or MO) to: SEA- 
BELL PRODUCTS, 750 Shades Mtn. Plaza, 
Birmingham, TUN: 35225. 


BATTERY POWERED MOTORS 


are available at last in a Hehtwelrht, low current 
configuration, Hithest energy ceramic marnets guar- 
antee high effüiclency. Bulld your own go-Cart. portable | 
electric bicycle, or many other home 
. 12 Volt, or 24 Volt, 1^ Hi". Specify 
. 8000, 40000, or 5044 RPM. You may adjust 
speed with simple rheostats, Only $35.00 
onam annlicatlon data or Send $2.00 = 
sions cht a and data. Guaranteed. Check or 
money orde 
Minnesota Electric Technology, inc. 
Dept. PS-1, 304 Main Norm 
Winnebago, MN. 56098 


Ornamental Concrete 
Vleme... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer, 


Into ANY 110 volt sock- 
ei, MAKE ==- REPAIR 


1001 items for CAR— 

HOME —BUSINESS, Lifetime BURNOUT GUARANTEE-— 10 

day money back trial (if retnd). HEAVY DUTY Design, No 
xperience mneeded——FREE WELDING | LESSONS! 


SEND ONLY $4. 00 (cash, ck, M.O.) and pay post- 


man $7.00 COD post: age or AERA 


30.00 plus £1.00 postage for paid del. in  U.S.:/ 
COMPLETE READY TO USE—Includes BIG pack ial: 
Brazing, Solder, Carbon *''touch'' rods. ELE TROFLAME 


Ane TORCH! OFFER LIMITED——Order TODAY! MIDWAY 
ELDER, Dept. EPS-5, Kearney, Nebr. 68847. 


DEVELOPED & PREPARED 
For Commarcial Appeal & Sales 
DESIGN—MARKETING —PATENT RESEARCH —DRAWINGS 
Second Decode of Reliable Service to 
INVENTORS « MANUFACTURERS « LAWYERS 
Director: Raymond Lee 


United States Patent Office former Potent Examiner 
Pde States Department of Army former Potent Adviser 


Member: United States Council. 
International Chamber of Commerce 
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FLOATING FISH KNIFE WITH SCALE. A 
new knife with built-in scale that does a 
complete job. Weighs fish, scales, cuts 
fins, opens fish, cleans out insides. Overall 
length 111^", piade 5", Only $3.95 + 25¢ 
pstg. 2 for $6.95 -- 50¢ pstg. U. S. Bio- 
genics, Inc., Dept. pss 4115 29 Street, 
Long Island City, N.Y. 11101. 


FLOATING FISHING VEST. Poplin shell 
has four secure and roomy box-type pock- 
ets in front & 2 inside pockets. Rear pocket 
for rainshirt, plus lambswool fly-drying 
patch, net ring & rod-holding loops with 
Velcro closures. Waist length, weighs about 
28 oz. Color, Tan. Sizes: Small, Medium, 
Large, Extra Large. Only $29 ppd. L. L. 
sem Inc., Dept. PS-5, Freeport, Maine 


1 mma m cm 


A BUSINESS OF YOUR OWN 


REPAIR HYDRAULIC JACKS 

Earn while you learn at home. Millions of 

jacks in gas stations, trucking firms, etc. 

I need servicing. We show you HOW. Start 
"- 

il | A 

—N 


spare time in your basement or garage. 
Big opportunity for mechanics. 
write for folder No. PS-5 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 


'" G.P.0. BOX 3 * STATEN ISLAND, N. Y. 10314 


HOME-IMPORT 


BUSINESS-Make Big Profits 


EN New Drop Ship Plan offers you 
first day profits! Deal direct 
> Re CP with overseas sources at prices 
= shown. Dazzling bargains with 
i Gavineer no investment. Full or spare time. 
Pistol $5.99 Write for FREE BOOK today to... 


 MELLINGER, Dept. £2245 1554 S. Sepulveda, Los Angeles, Calif. 90025 


TELESCOPE 3438 

15 POWER: 25X-45X-75X i 
N EW! f Three telescopes in one. 

m 3 different magnifica- 
tions. 25 power for ultra-bright 
images with 45 and 75 power for 
extra long range. Guaranteed 
to bring distant objects, 
people, sports, ships, 
moon, stars, etc. 


75 times 
as close. 


Transistor 
Radio "mn 


É Weir 


Most powerful 
for the money. 
5 sections. Closes to 
1 ft. Brass bound. Has 4 
ground and palished lenses. Also 
pe use as a powerful microscope. Directions 

- included. Mass production enables us to offer this 
aret at amazing price of $4.98 complete post. 
. Money back guarantee, order yours now. 
Criterion Co., Dept. P5871, 331 Church church St., Hartfor Mariters, Conn, 06101 
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THE RAYMOND LEE ORGANIZATION INC. 


230.H Pork Ave., Mew York City 10017 212 MU 6-8500 


“INVENTION RECORD" F 
SEND FREE PRODUCT MARKETING 
Brockerse 
Mane ...2...2253 Rok os oo oom B o í OT OR RB os -» Bonos: -oÉ * as m- mu 
Address mom B B E o- 5 a & S oR £! ES m W Bon B om m É o À * E om & 48 m m Bo & o. 4$ * = 
EIN. EVER. xA * s.a. State sès © ee | eae 
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VITA - TWISTER. 
Helps tone & con- 
dition your legs, 
arms, waist, etc. 
No batteries, pul- 
leys or gadgets. 
Just a plastic cov- 
ered helical 
spring with pre- 
set tension to 
work your body 
against gentle re- 
sistance, anang 
and relaxing. 
structions nS: ode 
exercises for men 
& women. Stock 
2:757. Only $4.95. 
Murray Hill 
House, Dept. PS. 
5, P.O. Box 264, 
Farmingdale, N.Y. 
11735. 
| 


SICILIAN TYPE 
FOLDING KNIFE 

ith floating 
handeddqrdc 
Razor sharp stain- 
less steel. Blade 
locks into place 
easily. Will not 
close  accidental- 
ly. Only $1.98 — 
50g pstg & hdlg. 
FREE imported 
dynamic throwing 
knife with each 
order. Danco 
Products. Dept. 
PS.5, 475 Fifth 
Avenue. New 
York, N.Y. 10017. 


New Heathkit Hilltopper Trail Bike 


Compact two-wheeled porter for hauling 
gear and groceries to and from the camp- 
site, or exploring the back country. Fea- 
tures husky 5-h.p. 4-cycle engine, alterna- 
tor, spark arrestor muffler, torque con- 
verter, big trail-grabbing tires, two-wheel 
brakes. Plus the added comfort and 
tractability of a big-bike suspension front 
and rear! Just fold down the handlebars, 
flip up the foot pegs, and she stores 
easily inboard or outboard camper, or in 
auto trunk. Optional snow ski and running 
lights for year-'round, day/night riding. 


Battery- run light fixture 
is a snap to install. Just 
attach to wall or ceiling. 

NO PLUGS, OUTLETS, 
or CORDS! A tug on the 
chain gives you the light 

you need. 


Now have light ín those 


314 "—runs on two inexpensive ' 


sensible 


little-used areas of your home. 
Without costly wiring. 


Those seldom-used, out-of-the-way places in 
your home—they sometimes present a prob- 
lem when it comes to lighting. Areas like the 
attic, the shed, closets, under the stairs. Every 
so often you require lights there. Yet you 
don't feel like wrecking the budget to pay for 
expensive electrical wiring. Now, at last, 
there's a solution. Practical, effective—and 
unbelievably economical. It's our conveniant, 
compact battery-operated light fixture. Locate 
it anywhere you need it. A cinch to install. 
Merely attach to the wall or ceiling. (Mount it 
vertically or horizontally.) No plugs, no out- 
lets, no awkward cords or cables. Just à 
simple pull on the chain provides all the 

light you want—any time you want it. The 

unit —which measures appro emale 5" x 

' batteries 
easily obtainable at your ye store. 

A big plus! This wireless light fixture doubles 
as a dependable emergency light in case 
your electrical power fails. For this kind of 
"insurance'' alone, you'll want to 
order several. Limited quantities— 
please hurry! Offer may not be repeated 
in this publication. 

SPENCER GIFTS, 974 Spencer Building, 
Atlantic City, N.J. 08404 


c= om — ms mm MAIL NO-RISK COUPON TODAY! ses sem ms amm mm mam os 


Please send me 


Print Name 


Address 


EH oe 


New Heathkit Microwave Oven 


Perfect for use in campers and mobile 
homes wired for 120 VAC hookup. Cuts 
cooking time by as much as 7096 — pre- 
pares hot dogs in 2 minutes, a 15-Ib. 
turkey in 1-Y? hours! Lets you cook on 
glass, plastic, even paper. Stays cool in- 
side so splatters can't bake on, cleans 
with a damp cloth. Gives Mom more time 
for fun! Compact, low-profile cabinet fits 
neatly on countertop, yet oven cavity is 
large enough for roasts. Kit assembles 
quickly and includes specially prepared 
introductory cookbook. 


Kit GT-101, 177 lbs. ........... $299.95* Kit GD-29, 97 lbs. ............. $399.95" 
————————- =a HEATHEIT’ |S 
Hes HEATH CO., Dept. 16-5 ! | 
j Benton Harbor, Mich. 49022 a Schlumberger company | 
"E SN ; O Rush my FREE Heathkit Catalog. ! 
/ LT p O Enclosed is $ plus shipping. l 
/ i 1 Y Please send models)... — ! l j 

= iw co ay i Name. | 
\ J | Address c 

À f icity State Fin X 
^ P 4 Prices & specifications subject to change without notice. | 
^e s cun ^ q Mail order prices; F.0.B. factory. — — GX-222 | 


SPENCER GIFTS,974 Spencer Building, Atlantic City, N.J. 08104 


Wireless Light Fixture(s) (221824) @ $2.99 


MEL EMEND: c M 


State 


l © Copyright 1971 Spencer Gifts 
h= — um m. Satisfaction on Guaranteed —or Money Refunded! = Refunded! —-— — —À - u- 


plus 25¢ postage and handling. If not absolutely delighted, | may return i 
the fixtures within 10 days for my money back. 
| enclose [] check [] money order for $ 

N.J. residents add 5% sales tax. 


(Sorry, no C.O.D.s) j 


New Heathkit Mobilink 
Cab-to-Camper Intercom 


Add the convenience and security of 


two-way communication between cab AN 


and camper, car and trailer, etc. Master 

unit mounts under dash, has special 
“Monitor” setting so driver can “babysit” 
children in back. Camper station has ex- 
tra switch position that allows intercom 
lo be used as remote speaker for cab 
radio. Kit includes all parts for Master & 
Remote intercoms, mounting brackets, 50' 
cable. Optional quick-disconnect coupler. 
Kit GD-160, 5 Ibs. .............. $25.95* 


GDA-160-1, accessory coupler, 1 Ib. $2.50* 


N 
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. Rough it easy...With Heathkit camping gear 
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ORDER ... 


NAME 

ADDRESS 

CITY ZIP 

oae MBAs CALCULATOR 
908 5. BROAD STREET, LANSDALE, PENNSYLVANIA 19446. 


REVOLUTIONARY! 


Try this on your calculator! The 
* result of 31 x 31 can be found on 
— this scale in less than a second — 
a fraction of the time necessary 
on a mechanical device. This 
-— makes it one of the fastest multi- 
plication pia available. 
— Post paid in the 
2 - U.S and Canada $2. 00 
; e = T Can be carried anywhere. 
Ideal for office. "Fits | in notebook or desk drawer. Pre- 
tested for business, grade and high schools. 2 to 100 x 2 
to 100 direct and multi numbered systems. 
Includes Two Color Calculator, Instructions, and 
Multiplication-Division Examples. 


ORDER AND SEND CHECK TODAY! 


ENCLOSED $ . FOR CALCULATORS 


SO REAL! 


LOOPS « HDLLS « WINGOVERS 
CLUDES BACK 
Td YOUR HAND! 


FLY IN YOUR 
LIVING. 


DELE EUDEST Pus BARRANI 
—]Y. 
sx 
d 
K | Ta 
: «^^ Sendi — 


—U qc ? for 3Planes 


MARCO NEWPORT 
BOX 4412 —B 
NEWPORT BEACH, 
CALIF. 92664 


Le ME FLYER 


Erw pas sri 


Mows 60" 
swath. 
does tough 
jobs others 
can't! 


No cd tay —thia SB i tractor - 
real work-power! 14 hp plus extra size, 
weight, and traction gives you added pull 
and push-power. All-gear drive eliminates 
belts and inefficiency, puts more horsepower 
on the mower or other attachment. The 
happy result: You can mow !5 acre in 30 
minutes ...clear 16"-deep snow in one pass 

. plow your garden faster, easier. Modest 
price and long-life construction make 
Economy today's top garden tractor buy! 
Send for free catalog, prices. 


CONOMY 


TRACTOR 
1005 A-5 Anoka Ave., Waukesha, Wisconsin 
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Popular Science readers 


10-DAY FREE TRIAL 
Lifetime Guarantee 


Brand New 95 
1971 Model post 
FITS ORDINARY 110V OUTLET + 3 WELDING HEATS 


Weld, braze, solder or cut most anything made of 
No experience necessary. Follow simple instruc- 
farm and lawn 
equipment, bicycles, appliances, etc. Make campers, boats. 
furniture, hundreds of valuable items. NOTHING ELSE 
TO BUY! Comes complete with full face shield, pack of 
welding and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp, flux, easy-to- 
follow illustrated instructions, rod holder, ete. Uses stan- 
dard !&" rods to weld iron, steel, brass, bronze, aluminum, 
other metals, New improved HEAVY DUTY circuit gives 
more welding power. Gives 4 times the heat needed to melt 
toughest iron. Plugs into ordinary 110V outlet. 3 WELD- 
ING HEATS . .. Not just one as with other low cost 
models. Use “high for tough jobs 'medium'' or ''regu- 
lar'" for lighter work. This important feature saves you 
money and time, Makes it possible for even beginners to 
start welding professionally the very first day. Pays for 
itself quickly. An excellent gift for any occasion. IT'S 


VER 
tions to make repairs on cars, trailers, 


AUTOMATIC: Current is turned ON when are is struck, 
daah Aj switch. Speeds up work. 
Mention that you saw this ad in Popular 
FREE of "touch weld'' welding rods. Automatic are 
striker. Weld with ''push button'' ease. 
fied or return for refund, Send only $2.00 and pay postman 
$16.92 plus postage when dellvered or send $18.95 cash, 


OFF when rod is lifted from work. Eliminates need for 

Science and receive a $7.00 gift pack assortment 
10 day MONEY BACK GUARANTEE. You must be satis- 
check or money order for immediate postpaid shipment. 


Wel-Dex Mfg. Co., Dept. w-202, Box 10776, Houston, Tex. 77018 


Build 
The BIG ONE 
For BIG FUN 


NEW VT-7 
Super Bronc 


Check these leadership finlunns carefully! 7 h.p., 
4-cycle engine plus automatic load-sensing torque 


converter assures all-terrain, all-season perfor- 
mance. Big 21x12x8 super- trac flotation rear tire 
puts the power to work on sand, snow, slope. 
Shock mounted 18x8.50x8 front tire provides easy 
handling and ride. 2-man cushion seat on heavy- 
duty shocks and 2 pairs of folding foot pegs. Many 
accessories. Kits from $169.95. VT-7 kit, $269.95. 
Free literature. 


.O. B 148 
HEALD, Inc. M ens lakor. Mich. "49022 
——————————————— Í—s—wnt 


? for | WAREHOUSE CLEARANCE SALE 


CMCMEXIX Viki Ing 


Two $998 $3.96 VALUE Di0 Year core 
FOR TWO FOR THE PRICE OF ONE 


Razor sharp lifetime steel blade opens easily and automati- 
cally locks in place. PUSH-BUTTON release. Tough, razor 
steel blade honed and polished to mirror-like finish. Bal- 
anced for target A rie Legal size. Blade GUARAN- 
TEED 10 YEA If blade breaks we replace free. 30-day 
MONEY BACK | GUARANTEE. A favcrite with sports- 
men. Priced for quick sale of 200,000 knives. Makes ex- 
cellent gift for man or boy. Two for $1.98 plus 50c 
shipping. Send cash, ck. or M.O. to VIKING KNIVES, 
Dept. K-2. Box 10880, Houston. Tex. 77018. 


VERSATILE UNIMAT 
converts from preci- 

sion lathe to vertical mill, 
drill press, grinder or 
polisher. Easy to use. Make "uet 

all small precision parts—for models, guns, cameras, inventions 5149,50, 


| ready-to-use. Send for free details (Available in Canada.) 


AMERICAN EDELSTAAL, INC. DEPT. AE-1 


| 1 ATWOOD AVE., TENAFLY, N. J, 07670 uuu 


Powerful electronic Pelee 
finds buried gold, silver, 
| coins, etc. 5 new models. 


Write for free piece! vl 


110-120 VOLT A.C. 
LIGHT PLANT 60 CYCLES 


Fanbelt driven from pick. 
up or small gas engine, 
(perates SAWS, drills, 
pumas, freezers, T.V. 

1000 Watts—Needs no 
batte Mow  $TO0.00—- 
15" Vatts——-4 or 12 volt 
vehicles Now 860.00— 
a0 Watte-—12 volt y 
hieles only Mow $99.50 
(Guaranteed, Check or 
Money Order. 


” VidenPerma-Bil, Box 7066 PS. Amari Tex, 79103 


Shoppers’ 


DO-ALL FLASHLIGHT/SCREWDRIVER KIT. 
Contains 4 screwdriver blades (2 regular, 
2 Phillips) plus handy 2 cell flashlight. Get 
illumination on work area without shad- 
ows! Only $1.95 ppd. Kenrus Products, 
Dept. SS, Box 158, Staten Island, Mew 
York 10309. 


NEW PEDO PEDOMETER measures your 
exercise efforts whether they be walking, 
hiking, jogging or running. Calibrated pace 
control adjusts to the individual's stride 
with sensitive pendulum movement care- 
fully recording every step. Measures dis- 
tances up to 25 miles. Complete with 
instructions. Only $6.50 ea. Westbury 
Sales, Dept. PS-5, P.O. Box 434, West- 
bury, N.Y. 11590. 


J3-HUS 


Ho 


Simple, sensible, Redl-i-Kut shop tested 
plans. Build for yourself at m good pro rofit, 
SAVE lUa Narrow waist RS" tall 


Ms ciel OF THE CENTURY'' 

latest exolle crown deaign 
*"ISPIRIT OF T6'' with knurled, brass 
trim, 4 column bood or stately straight 
side "AMERICAN CLASSIC’. Photopack 
Plans with LIFE SIZE PATTERNS tell ai all 
-plus HUYER'S GUIDE. Jet age, heavy | 
brass weight (Kuempel original) Wesi- ae 
minster Tube-bell chime movements, gor- 
pgeous bronze-silver MOVING MOON ‘dials, “5 = 

LYRE Pendulums, Finest solid 34" kiln =A.. 
dried KWIK-BILT case kits, $1.00 each plan. Rush £2.50 all 
three pius. Bonus *''Petite Grandmother'" plan as folks have 
for Ki yea 

UEMPEL CHIME CLOCK WORKS & STUDIO 
Route 3. Box 240G, Excelsior, Mi inna55331 


bare 


Huge savings on tiny, all-in- 
the-ear, behind the ear, eye- 
glass and body models. New 
space age models are so tiny 
and well concealed your clos- 
est friends may never even 
notice. FREE HOME TRIAL. 
No down payment, Low as $10 
monthly. Money back guaran- 
tee. Order direct and save. Wiese 

Write today for free catalog and confidential ‘booklet, 
PRESTIGE, Dept. p-35, Box 10947, Houston, Tex. 77018. 


DRAINS pools, cellars, laundry tubs 
PUMP IRRIGATES — 


CIRCULATES — SPRAYS 


Heavy duty ball bearing pump. All metal, rust- 
proof Type XB. Stainless shaft. Use 44 HP or 

larger. 1 HP 1,200 GPH 60° high or 3,000 
. Lj GPH 25' well. 5,200 GPH max. 114" in; 
je 1" out. Belt or direct drive. $13.95 
| Type P won't rust or clog. Bronze bear- 
ing. To 2,400 GPH. 1" in; 34” out. $9.95 
P'pd cash with order. Money back Guarantee. 


Runes. Box 34, Belle Mead, N.J. 08502 


Send 25¢ For Big Bargain Catalog 
1000's Of Bargains; Surplus, Excess bti: 
Brand Nome Equipment 


COMPRESSORS « WINCHES « GEAR MOTORS 
HYDRAULICS è SCREW JACKS a CB RADIOS 


TELEPHONES « WELDERS « POWER PLANTS 
SURVEYING HSTRUMENTS = ELECTRONICS 
AIR TOOLS + TAPE RECORDERS = TARPS 
WALKIE-TALKIES a PUMPS » BIHOCUL ARS 


"RATHFACTIQN GE MORET BACE CUABABTER 


SURPLUS CENTER “Tip Code 68501. 


howcase 4 


Em 


SURVIVAL KIT. Powerful, sharp 914” knife 
with 5" blade. Also a saw, hatchet, fish 
scaler and hammer. Imported. Knife has 
sure-grip laminated leather handle. Comes 
in rich leather sheath with shorning stone 
and leg ties. If broken within 10 years it 
will be replaced Free. $3.98 + $1.02 ship- 
ping & handling. Midwest Knife Co., Dept. 
PS.5, 9043 S. Western Ave., Chicago, llli- 
nois 60620. 


LAWN MOWER SHARPENER. Fits any elec- 
tric drill. Specially designed grinding 
wheel quickly sharpens Rotary Lawn Mow- 
er Blades (all makes and models). Grind- 
ing wheel is reversible for double life. 
Made in U.S.A. No. 32M only $1.98 ppd. 
ren Tools, Inc., S PS-5P, 421 W. 203 
, New York, N.Y. 10034. 


HOW MANY 


MILLIONAIRES 


ARE THERE IN THE 
UNITED STATES? 


. Wire, or ps oed immediate- 
INTERNATIONAL | 
Denver, Colo. 80222 


P. 0. S.K. 
P.O. Box 22458 


VENJOY AN EXCITING, ROMANTIC 1 
IMPRESSIVE LOOK | 
ANYTIME! — à 


UICK-CHANGE to suit your mood time: 
Send for your Mustache, Sideburns and 
Van Dyke at once! Simply check the 7 
color you want or send a sample of 
your hair and leave the matching to 
our expert. MAIL COUPON NOW! 
Adheres securely . . . off and on in 
c seconds . . . can be worn as is or 
trimmed to just the style you want 
(M — To Order give hair color [^ Blonde: 
[J Black; M Light Brown; [71 Medium 
W^ Brown; [O Dark Brown; [] Grey; 
(] Silver; [1 Auburn or send hair 
sample. (1 Mustache $2; [1 Deluxe 
Mustache $5; [1 Sideburns $3; [i De- B 
luxe Sideburns $5; [1 Van Dyke $3; 
O Deluxe Van Dyke $5; O All Three B 
56; G All Three Deluxe $10 (I save $5) i 


Masculiner Co., Dept. 590 " 
160 E St., East Orange, N.J. 07019 
E. mm m SOLO ON MONEY BACK GUARANTEE p mm mm aii 


MAY 1971 | 157 


m- - um me mm RE um xd en 
| e 


9152 Rosecrans, Dept. SE Bellflower, Ca. 90706 — 


SA he 


= NEW -POWER-AIRE BOOSTER 


PETATA 


MORE MILES PER GALLON! 


ASE SSPTPYYE 
= SMake Your Engi e g 


=; Come Alive! ~~ 
AEP pt ayn myo "vr AN 


PROVIDES CLEANER COMBUSTION 


SATISFACTION AND STEPS UP ACCELERATION! 


FOR ALL AUTOMOBILE 4 GUARANTEED 


AIR CLEANERS 


ji ACRO-NOMICS, INC., 76 Kercheval Ave., Dept. A Al, Grosse Pointe Farms, 
Michigan 48236. 
Enclosed please find $8.95 (Michigan residents add 4% Sales Tax) for the 
POWER- AIRE BOOSTER KIT. 


-NAME 


e TESTED AND APPROVED! 
Will not interfere 
with new car warranty! 


e INCREASES GAS MILEAGE! 


e EASY TO INSTALL! 
No special tools needed! 
ADDRESS 


PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 
Teaches you how to pick locks, de-code, make master keys, repair, 
install, service, etc. New self-instruction lessons for every handy- 

man, homeowner, carpenter, mechanic, service 
station operator, fix-it shop, hardware dealer, 
gunsmith, 53 easy, illustrated lessons. Full price 
only $7.95 postpaid. Satisfaction or refund 
"*. guaranteed. Mail order today! 


Nelson-Hall Co., Dept. EZ-1 
325 W. Jackson Blvd., Chicago 60606 


[BIG FACTORY DIRECT SAVINGS 


GENUINE Folbot RECREATION for just ONE 
small investment, WITHOUT the continuous 
burdens of complicated ‘big rig’ operation 


i Folbot . . . rocky streams, lakes, marsh, 
DACRON surf & open sea. Superior non-sinkable de- 
Sail Rig signs provide SAFEST low gravity center, 
fr balanced low & high seating, substantial con- 

om struction, protective decks & EXCLUSIVE 


swivel-back COMFORT. 
WORLD RECORD FISHING 


Champion reports: ‘Caught more large. 
Tarpon in 1961 than anyone in the world, 
irr my Folbot skims over water 
Fast & QUIET, easily tows Tarpon and 
Shark for hours and SAFELY ashore, 
which revolutionizes fishing antirely."' 


NATIONAL SAFETY RECORD 


in handy Felbot YOU GLIDE smoother, faster 
È NOISELESS with paddles, oars, er sails and 
ride softly w. 1 to 10 HP. motors, Many 


© 
NOW 


spacious 


iue al nd PORTABLE come jm PREFAB 16 foot 
KIT, er expertly FACTORY BUILT | I 9 

FR EE color catalog $ | | 
BASIC KIT 


FACTS & FIGURES 


Mail coupon or address to: 
FOLBOT Corp. Dept. PS 571 FACTORY BUILT 
Charleston, S. C. 29405 Folding from $198 
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| ADDRESS. j l 
CITY 
L STATE ——————ZlP CODE 


Von Schrader offers 
you 3 ways to profit 
In your own business 


Here's your opportunity to have your own business. One that 
offers an on-location cleaning service. The demand is so big 
for this service—growing so fast—that how much you earn 
depends largely on you. | 

Every year there are mare homes and public buildings with 
wall-to-wall carpeting—carpeting cleaned easier and at less 
cost when cleaned on-location. These same homes and build- 


ings have walls and ceilings, and upholstered furniture that | 


need cleaning. 

With Von Schrader Detergers—professional cleaning equip- 
ment—you can do on-location cleaning at its best... make 
as much money part time as many people earn full time... 
enjoy a steady, growing business, You need no special skills, 


START WITH 1, 2 OR ALL 3 VON SCHRADER DETERGERS 


Carpet Deterger. Cleans so completely it helps 
restore natural beauty—fast drying. 


Upholstery Deterger. Gives deep-level cleaning 
to every inch of upholstery fabrics. 


Wall Deterger. Washes walls and ceilings 6 
times faster than by hand—without mess. 


All Von Schrader Detergers are lightweight and easy to use. 
Proven reliable and profitable for thousands of users. 


No fees, no contracts. You own your equipment. You ara 
your own boss. And we'll help you every step of the way. 


Amazingly small investment. You can have your own on- 


location cleaning business for a very small investment. 
Send for full information. No obligation. 


FREE BOOKLET TELLS WHOLE STORY—MAIL COUPON TODAY 
VON SCHRADER CO. 1151 Place, Racine, Wis. 53403 


I 
| 
| Name 
| 
| 


Present Occupation 


Address z 


Send for FREE fact kit 
TAKE ALONG A BONAIR 


Bonair is the world's greatest getaway 
boat. It gets you away from trailers, 
ramps, maintenance, storage 

and high cost. Explore remote coves, 
isolated mountain lakes or open 
sea...boat anywhere safely with Bonair. 


Bonair stores in your closet, travels 
in your car trunk, launches anywhere 
and gets you on the water in ten 
easy minutes. Durability of Bonair's 
tough hull is guaranteed in writing. 
Seven Bonair high-performance 
models are BIA rated from 7!«HP to 
40HP. Use your BankAmericard or 
Master Charge, if you wish. 


Mail postcard NOW for direct factory 
prices, full information and off-season 


savings. 
Write to Dept. B1 


Didi" Boats, wc. 


5957 Merriam Drive 
Merriam, Kansas 66203 


SPLIT-IMAGE TRANSIT 
The Most Revolutionary 
LEVEL & INCLINE | 
MEASURE 

Ever Made! 


IDEAL FOR: 
Contour Plowing 


Carpentry 
Brick Laying 
Cement Work i 
Surveying, | : 
Etc. ! leatherette 
plus $1.25 pp. case $3.95 

This simple yet amazingly accurate instrument indi- 
cates level and measures incline down to a fraction 
of an inch. Makes bubble type or string levels obso- 
lete. It not only indicates level, but shows exactly how 
much correction is needed. Just one person, using the 
split-image transit and target supplied with it, can 
perform any levelling, incline-measuring job quickly, 
easily, accurately—measures inclines down to the 
thinness of a dime at 25 feet. 

Send check or M.O, No C.O.D.'s. Satisfaction Guaranteed 


Dept. PS-5, 1005 E. Bay St. | 
J. W. HOLST, Inc. East’ Tawas, Mich. 48730. 


NOW, IMMEDIATELY, YOUR NAME CAN BE 
PROCESSED IN A PROGRAMMED DATA SYSTEM 


YOUR NAME SEARCH 
" TELLS YOUIF YOUR COAT IS OW FILE... 


Over 500.00 names on file, Receive confirmation of 

arms on punch coded Data-Card with source of ref= 

erence. Send 35¢ with each NAME (& origin). 
HOLMES-COREY, LTO., Box 2063-P551, Orlando, Fla. 


NEW Leather Covered Knife opens to a 
sharp scissor that really cuts, a screw- 
driver, bottle opener, nail file & razor- 
sharp knife. Wafer thin, slim & ultra 
smart, this knife is of top quality dro 
forged steel for durability. Only 234 
when closed. $1.75 plus 254 post. & hdlg. 
WESTBURY SALES CO., De t. K-1 :58. 
P.O. Box 434, Westbury, N.Y. 1159 


$$TREASURES$ 


BE Find buried gold, silver, jewelry, 
and coins with revolutionary pat- 
ented analytical metal detector. 

s Will differentiate tin cans, pop 
top lids, nails, bottle caps, qum 
wrappers from treasure. Saves 

M unnecessary digging. Also has 

| push button and automatic tun- 

| ing, negligible ground pickup, 
greatest detection range, etc. | 
Free catalog. 


GARDINER ELECTRONICS CO. 


Dept. 2, 4729 No. 7th Avenue 
Phoenix, Arizona 85013 


» Easy to Build MINI BIKE - 


Easy to Build RACING KART 


Plans d£ instruction parts all numbered 


PLANS $2.00 EACH 


na MINI VEHICULES PLANS 


P.O. BOX 92, 
CHAZY, NEW YORK 12921 


Cards, Stationery, Advertising, 
labels, tickets, announcements, 
QSL cards, greeting, sympathy, 
prayer cards, etc. Save money. 
Print for others, good profit. 
Have home print shop. Pays for 
- itself in a short time. Sold direct 
A from factory. Easy rules sent. 
| MS  Wesupply everything. Send 25c 

| for catalog. KELSEY PRESSES, 
—um Dept, 71-0 Meriden, Conn. 06450 


(™ Print For Profit 
es | 


| Diving 
Watch 


$1.85 | 
RSs 


BUY BELOW WHOLESALE! Men-Women! 
Start your Bon home import business. 
Buy direct from overseas suppliers. Cash 
in without experience or product invest- 
ment or drop ship plan. Write for free 
book “How to Import and Export" Mel. 
linger, Dept. E2245F, 1554 S. Sepulveda, 
Los Angeles, Calif. 90025. 


UGLY BLACKHEADS OUT IN SECONDS... 
a boon to troubled adolescent complexions 
& to a good many others as well is this 
small device, designed to remove even the 
most persistent blackhead in just a few 
seconds. Easily operated. Made in U.S.A. 
beware of imitations. Vacutex is $1.50 + 
25¢ post. & hdlg. Ballco Products Co., Dept. 
71, 191 Main St., Westport, Conn. 06881. 


MAKE 22 512 AN HOUR AT HOME 


Let Me Prove It To You FREE! 


I'll show you how Plastic Sealing and 
Laminating at home, spare time, can É 
give you as much as $12 each hour you i 

operate.Table-top machine sets upanywhere, t^ 
Easy. Fun. Noexperience needed. We furnish 
everything. We'll even help finance you. No 
house-to-house selling. Orders come by mail. 
Write for facts FREE. No salesman will call. 


WARNER ELECTRIC, 1512 Jarvis, Dept. L-3-AE, Chgo., III. 60626 


WRIST ROCKET | — 
| AMERICA'S Fat. m Se 
|HARDEST US. ' ¥J 
HITTING SLING A 

Range 225 yd. —232 fps 

Matched spare rubbers e 
and pouch assembly, $1.00. MN 
Me c ^ ow "e EI. r^ 
WRIST ROCKET * $ 


i 
Vi wirt 


P. O. BOX 21-A 00 Post Pd. 
| Columbus, Nebraska 68601 No C.0.D.'s 


Buy and Hold 
U.S. Saving Bonds * 
1-N-V-E-N-T-0-R-S 


WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?— 
Are technical problems holding you back? Universal in- +” 
ventions has helped inventors all over the world—Just 


like yourself—why not you? Inventions provide the magic 
spring-board to sudden riches. REMEMBER, we either 
- c! invention or pay you a cash bonus. Write for 
etails. 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


LIFETIME “SPIN-ON” Pa 
OIL CLEANER 


Cleans motor oil 100 times cleaner 
than any other "'spin-on'' filter. 
Never drain oil again, Never buy 
another spin-on fllter. Change 15 
cent element every 3000 miles, 
available everywhere. Oil is 100% 


— clean 100%. of the time. Guaran- 
C teed 5 years, $25.95 post paid. 
SSS Write for the facts. Save $8.00 
EL a every 3000 miles. 

Se” Virden Perma-Bilt 


Box 7066 PS, Amarillo, Texas 79109 
| POPULAR SCIENCE 


a 


Showcase 


SHARP FISHERMAN'S “SCISSORS KNIFE". 
Blades and scissors of high grade stain- 
less-steel. Razor sharp cutting blade is 3" 
long plus scaler..bottle cap opener. 
keeper ring. and razor sharp ever- ready 
scissors Simulated pearl handle. Satisfac- 
tion guaranteed. Only $1.98 ppd. Sports 
Liquidators, Box 733-SCK, Sun Valley, 
Calif. 91352. 


PICK THE KIND OF BODY YOU WANT. 
Broad chest/Shoulders. Powerful arms. 
Powerful legs. Slimmer Waist/hips. More 
weight. More energy. Send for your free 
copy of Charles Atlas’ famous 32-page 
book showing how Dynamic-Tension can 
make you a new man. Charles Atlas, Dept. 
1S, HSE E. 23rd St., New York, N.Y. 10010. 


e BUILD A VE FEME Yr KART! 


learn how you Build frame for less thon $10! 


| 
| 
can buy used HA | 
engines $15 up, à A CINES 
new engines $30 i  -—— Tp 2E | 
with FREE con- | 
ELE EIE IM RUSH 2 for plans (indicate type) or | 
potiki send 104 for brochure describing plans: | 


order your plans 


|PLANS, | Box793 Dept. P5-5, Fremont, Neb. eb. | 


Works with An 
Radia Just 
minute heokup! 


Car—Portable or Home 

lugs in-No wiring-3 
Switch inatintiy from 
regular to All Police-Fire-Emerzency- 
Commercial-Taxzicab-State- City-Gow't 
2 way Indio calla in Your Area. Dual— 1 wi iub rT 
Hi-Low Bands—Over a Million Kadic WW E 

Cara’ Stations, Use Everywhere-anytlmi-. 


always works! 

SEND ONLY $2.00 ‘ca. Ck. MO.) ane 
pay tman $7.99 plus 

send 59.59 for ppd. Del. in USA. Comp 

instructions, One Wear serviee W arranty—20 Day ls sate Back 

Trial «if retmi, Amazing Offer fool only by 


WESTERN PADIO Dept. BPS-S, KEARNEY, NEBR. 68H47 


Always include 
Your Zip Code 
When Answering Ads 


| STOP HAMMER DAMAGE! 


LIXIE* SNAP-ON POLYURETHANE CAPS 
Avoid marring prefinished plywood, 
wallboard, siding! Lixie Caps fit onto 
your 16 or 20 oz. claw hammer, drive 
nails but soften blow, give non-skid P 
NAA pepe easily for arto Only "N 
use. Ideal for homeowner or profes- 
sional. Satisfaction Guaranteed. ] -25 ea. ppd. 
1.25 ea., 3 for 3.30, 6 or more 1.00 ea 


ea. ppd. 
LIXIE DIV., P.O. Box 624, Providence, R. I. 02901]| 


JEEPS Typically wae 253.8 


Trucks From $7 BM "Auto- 
motive Parts. Al EAR, Clothing, Type. 
writers, Cars, Boats, Oncilloscopen, 
Transcelvers . . . Pho aphic, Camp- 


ing, Sports & Electronics 
wide variety, Condition 

Amazing Bid Bargains Direct From Gav. 
crnment Nationwide. Complete Sales 
Directory and Surnlus Categories Catalog 
81.00 (Deductible On Orders From Our 
Separnte d ed Surplus Catalog). 


RPLUS SERVICE 
Dept. PSS Bor 820-BX, Holland, Michigan 49423 


, T0. 000 


GOVT. SURPLUS i: ano OTHE SAVE £90% 


, HYDRAULIC PUMP 3 GPM 4 


1,500 RPM, 3,000 PSI. Intake port 

"Y tuhw, discharge peer rre tula, 

bypass 12-too4h spline drive, 

LEM  elivecy, rotates either direc 
Con 


PM. Approx. 
J20. 


: Max. 
LULA 
Govt. overhauled, shpg. vi? 15 EO (Stk. #10118) 


HYDRAULIC PUMP & MOTOR 


oa 00 Ful a 245 "pass valve. Rated 
üi GEM. Inlet and 
B S uei wta are 344 mandani DT 
e Motor 1 JC. orks 
SAY well on 12 V.D.. at reduced 
rati Used for car lifts or ee hy= 
draulic applications, ra” L Big H 
] x Tested prior ta “shipment, 
GOVT. COST $225. &hpr. we 15 Ibs. $298.98 (Stk #2785) 


D.. C. | JET GENERATOR Mrr. by 
OO amps ee RPM, Con 
tinuous “Gute 30 VDC. Does up 
OU amps ntermittent duty. Exc. 
welder, Can ust as i» with no internal 
- rew yay Complete wilh a dia- 
gran 5 16%” L x T* dia, vt. overhauled cond. GOVT COST 
64. Shp. wt, 8H Ibs, $59. 50 (Stk. 41782 


Send d5c for amazing catalog with 1000's of bar- 
rains in hydraulics; electrical, marine, automo- 
tive items, ete, GO day guarantee, Order from 
AT prices FOB Culver City. Do6e de osit for 
COD, Col, rea. Fcp sales tax, Include xi 
Satisfying customers world-wide since 1045 


AIRBORNE SALES CO. Dept. Ps571 


8501 Steller Dr., P.O. Box 2727, Culver City, Calif. 90230 


EARN $20.00/HOUR 
Assemble rugged MINI-DOZER 
=æ for resale at big profit. 
Unique easy-to-assemble 

kit. Full line of attach- 


ments. "Build-it-yoursell" 

; Plans $5.00, complete 
Catalog 75€. Refunded with 
any purchase. STRUCK CORP., 


Dept. PS-51 ,Cedarburg, Wis. 53012 


USE THIS 0 DÒ 
HANDY DANDY 
STORAGE IDEA! 


Handy Dondys are plastic caps that hook 
onto Ys" pegboard and hold quorter-twist jars, such as used 
for baby food. Suggestions for FREE JARS in every package. 
Nothing better for storing workshop supplies, parts, small 
tools, kitchen and household items, hobby supplies. Sample 
pack 10 for $1 € 36 for $3.50 © 72 for $6.00 € 144 for 
$11.50. Caps only, No jars. Postpaid U.S.A. No C.O.D.'s. 
. WICKLIFFE. INDUSTRIES, Box 286, PS- 5 


SILVO (BRAND NAME) TOOL CATALOG 
: Thousands of 
exciting tool 
values! 


Thousands of Exciting Tool 

Values] Stanley, Millers 

Falls, Skil, Thor, Wen, 

Disston, Wiss Wellsow, 

Dremel, Speedy Sprayers, 

Plumb, Huot, Kennedy, 

Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Ridgid and 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard to 
Beat. Send 50« for our big 146 page tool catalog to- 


day. 
SILVO HARDWARE CO. 
107 Walnut St., PSD-5, Phila., Pa. 19106. 


^ AIL ER 
\TREMENDOUS SAVINGS! 


UT US PROVE IT TO — 
SIMI TODAY. 


Send for your FREE catalog! 


RELIABLE T TIRE DIST. 1109 Chestnut St. Camden. N. 108103 


BiG NEW CATALOG OF 


NOVELTIES 
TRICKS + JOKES 


= FREE! World aise Catalog of hard-to-get Novelties, 
Hobbies, Selence Electronics, Sports,  Auto-Bike 
Items, Live rerig Fantastic Jewelry & Medals, Bar- 
rains. Many pages In color. Sead foe mailing cost, i 
ll O Mo Letter Necessary, Send Ad with Name & Address a 
Johnson Smith Co., Dept.C-1159 Detroit, Mich.48224 
B um umo; TEAR OUT ma am MAIL TODAY | m oe ud 


Wickliffe, Ohio 44032 


Build this pipelike 
Schober Recital Organ 
for only 


1850! 


* Includes 
finished walnut 
console. (Only 


" opt ional 
Stem o extra, 


You couldn't touch an organ like this in a store for 
less than $4,000—and there never has been an elec- 
tronic instrument with this vast variety of genuine 
poe oraen voices that you can add to and change 
you like! |f you've dreamed of the sound 
of a ‘ange pipe organ in your own home, if you're 
looking for an organ for your church, you ‘ll be more 
thrilled and happy with a Schober Recital Organ than 
you could possibly imagine —kit or no kit. 
You can learn to play it—and a full-size, full-facil- 
it instrument is easier to learn on than any cut-down 
me" model, And you can build it, from Schober 
Kits. world famous for ease of assembly without the 
slightest knowledge of electronics or music, for de- 
sign and parts quality from the ground up, and — 
above all—for the highest praise from musicians 
everywhere. 
Send right now for the full-color Schober catalog, 
containing specifications of all five Schober Organ 
Y you like at $499.50. No charge, no obliga- 
f you like music, you owe yourself a 5 Schober 


me Sfchoberorean Corp., Dept. PS-47 
43 West 61st Street, New York, N.Y. 10023 


[| 

E 

a 

i 

[] Please send me Schober Organ Catalog and [] 
free 7-inch "sample" record. a 
O Enclosed | please find $1.00 for 12-inch L.P. - 
record of Schober Organ music. " 

a 

E 

E 

ü 

E 

E 

— 


NAME 
ADDRESS 
CITY STATE ZIP 


Se a es ee 


Enjoy the fun of building and 


the thrill of flying your own 
Bensen Gyrocopter 


Fly low and slow—or high and fast, as you 
wish—in this easy to handle Copter. World's 
lowest priced one-man aircraft! Economical to 
operate. Designed by aeronautical engineers for 
easy building with hobby-shop tools. Bensen 
whirlybirds have brought the thrills of personal 
flying to thousands of amateur and professional 
flyers all over the world. 3-View Drawings, 
specs, photos of Gyrocopter $5 or Gyroglider 
$3. Order today! 


Im ED ee inem cem gem gei rud m ium cn cem END ee eee em m ut 


BENSEN AIRCRAFT CORP., Dept. PS-51 
ROU Airport, P.0. Box 2746, Raleigh, N.C. 27602 


NAME 
ADDRESS 
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CLASSIFIED 


1 AUTOMOBILES & 
MIDGET CARS 


— USED police cars for sale. 1968-4595; 


e 5. Free brochure mires Pan 
can Auto Wholesalers, . P5-1, 
1766 Bushwick Ave, Brooklyn, N.Y. 11207. 


NW Ry hg o 
‘oO 

Pan Am, 31-EE Hanse Ave.. MM 

New York 11520. 


Siida. 
2 AUTO SUPPLIES & 
EQUIPMENT 


NOTICE to the thousands of motorists who 
have been unable to obtain COLLINITE 
AUTO WAXES. Adequate supplies are now 
available. If your dealer or jobber can not 


supply you, please contact us direct for p 
complete information. | 
“Automotive Since 1912" 
CHEMICAL CO. 

UTICA, NEW YORK 13502 


Collinit 


1.00 MEA. (AIT compressor 
broch 


required). ure. Inca, 2621-C 


Persa, Houston, Texas 77006. 


MODEL “A” Parts. List 25c. Matco, 
303 South Walker, San Pedro, Callfor- 


nia 90732. 
TRAVEL CALCULATOR 


d. Tanp cac Eh 


BAILA Loi Mim E AR AN. mh 


| Travel Calculator makea it anap. Instru 
for om this and fifteen er valuable 

| facts included with each TRAVEL CALCULAT OR. 
A must for anyone who wants to know ‘what 


| fts all about'', Also available is the Power. 
culator 

VEL CALCULATOR ........- -32 18 ppd. 

POWER-SPEED CALCULATOR ....$2.19 ppd. 


Street 
Chicago Rh Ridge. llinois 60415 = 
| SAVE $$$. Balance your own car tires. 
Make your own balancing machine. Sim- 
ple instructions $1.00. Dyn-A-Weel, Box 
| 34. Bethel, Minnesota 55005. 


TRAVEL calculator. Miles per gallon, 
distances, etc, $1.75. Lancer, 17D. Box 
17413. Salt Lake City, Utah 84117. 


| SINCOMES$ No Experience, just M= 

terest in cars. Ten detailed lessons, di- 

pone. $12.50 daily part time, $100 full 

ime. Send $1.00 full information, oe 

to lesson cost. First two jobs pay for 

| lessons. Magi-Car, EQ. Box 415, Black 
Eagle, Montana 59414 


AUTO Parts for older models and an- 
tiques. All makes, Catalogue $1.10. An- 
tique Pa m A€— Wis. 53204. 


“PUTS IT ALL Br | 
n | ih i TOGETHER %, 
FASTENERS l l 


This miracle plastic fastener is a 
thermoplastic rod with a memory 
that expands into a rivet, bolt 
or plug just by applying heat. 
| | Great for hobbycraft or repair 
| jobs. Join metals, leather, wood, 
plastics . . . just about anything. 
With RADFAST you make your 
own fasteners. (See story on this 
product, Feb. Popular Science, 
pg. 63.) For your get-acquainted 
starter kit of assorted diameters 
and complete instructions, mail 
$1.50 today. 
| Patents Pending 

| Radiation Technology, Inc. 
| Department PS 5, Box 41, 

Hibernia, New Jersey 07842 
| | Distributor inquiries invited. 
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CLASSIFIED ADS $1.85 per word, per insertion, payable in 
advance. Minimum ad, 10 words. Standard settiag, first word 
in capital letters, rest of ad upper & lower case. Additional 
capitalized words, 70c per word extra. All capital letter head- 
line or white space, $10.50 per line. 

CLASSIFIED-DISPLAY ADS sold in 1 inch multiples from 1 to 
6 inches. Rate $140 per inch, per month. Discounts for con- 
tinuity. (Complete details on request.) 

Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 
CLOSING DATE for the July issue (on sale June 29) is 


May 10. 


Send all classified orders, copy, inquiries, etc, to: O. K. 
Kelly, Classified Advertising Mgr., Popular Science, 355 Lex- 
ington Avenue, New York, N.Y. 10017. 


BE PROUD OF UR 
SAFE DRIVING RECORD 
Tell us how many 
years you have 
driven without 
having caused an 

accident. 

manm Receive your 
beautiful red, 
white and blue 
vinyl decal shield, 
measurin about 
s 34A" by 415". 
mnt. Display it proudly 
bad on your car. 
Send $2.50, check or money or- 
der, stating no. of years you have 
driven carefully, and we will send 
ou decal, Newsletter and mem- 
ership card in 

UNITE! iar T le Or 


AMERICA 
9W, Nyack, New York 10960 
"SAFETY IS EVERYONE'S BUSINESS 


BURNING OIL?? , Smoking ry . 
Pepless?? Hard Starting?? Save 
wi Ring-Valve Job while " driving. 
$6.50. (Special: Two for $12.00 postpal ) 
Results guaranteed! Motaloy, Grantham 
5, Pennsylvania 17027. 


points & timing E 
were COMDU-DWell 


A Highly Accurate joy 
Instrument for AD! 


| Measuring Dwell 


Angle & Timing 
on ALL American 
& Foreign Cars. 


* Immediately indicates precise adjustment 
required. No guesswork! 

è Safe — It is used when engine is not running! 

e Makes feeler gauges and dwell meters obsolete! 

æ A totally self-contained instrument! 


Accurate and rugged COMPU-DWELL does away with 
slow, trial-and-error devices and the frequent recall- 
bration required by expensive electronic systems. 
Uses the direct physical relationship between the 
angle of dwell and the position of the distributor 


| body for the most precise method of measuring 


dwell angle ever devised. COMPU-DWELL cannot be 
wrong! 


OWNER of MECHANIC — ANTONE CAM USE IT TO SET POINTS 
OR CHECK TIMING WITHOUT EVER HAVING TO RUM THE ENGINE. 


COMPLETE WITH — 3$ as Plus 55e 
INSTRUCTIONS 147^ Postage 


& Handling 
Calif. orders add 5% Sales Tax 


innovative Systems 


222 BERKSHIRE AVE. 
PASADENA, CALIF, 91103 


COVERS helt with lock, key. Simple Simpl 
she i pie 


installation 
Sales, T Via Nube, San Lorenzo, Cali- 
fornia 94580. 


AMAZING new auto alarm prevents 
thefi by sounding car horn upon entry. 
installation. Works on any car. 
$2.00 ppd. Alarm Company, P. O. Box 
8264. Huntington Beach, California 


= 


TERMIBAT Noncorrosive battery ca- 
ble terminal. Millions sold in Europe 
Unique design eliminates metal bolt, 


Polypropylene housing shields battery 
Post om acid. p Rhodes 
Assoclates, 1272, | ichardson, 
Texas 75080. 


FREE METRIC Tool information write 
MORAMEIO, Box 461C, Media, Penna. 


EASY car wash, without water or 
soap. saves $100.00 & year. Lasts for 2 
Guaranteed satisfaction. Only 
First Street 
Northwest, Washington, D.C, 20011. 


GUARANTEED Ceramic overhaul, re- 
builds rings/valves while driving. $5 00 
ostpaid. CERAME®O, 4721 North Marl- 

rough, Milwaukee, Wisconsin 53211. 


IGNITION ANALYZERS $35.00, TACH- 
OMETERS $15.00. Top quality. Guaran- 
teed. Newera Products, 4480 Broadview, 
Cleveland, Ohio 44109. 


Rugged 
chaindrive models shipped anywhere PP, 
premium screwdrive model motor frei ht. 
Interference free transmitter receiver 
matching insures operating privacy. 
Proven RE n. Free brochure, From 
$109.75. MATE Equipment Co., 
Baroda, Michisen 49101. 


3 AUTO TRAILERS & 
CAMPERS 


CAMPER plans and full sized patterns. 
The most detailed available with written 
and pictorial instructions. Various mod- 
els and accessory kits offered. Send for 
literature—Glen L., 9152 PSE. Rose- 
crans, Bellflower, California 90706. 


PICEUP Camper, Trailer or Pickup- 


Cover ... Build Yourself. Save! Com- 
plete Plans $3.95 each. Cover plans 
$2.00. Conversion Plans—econoline type 
van $2.95; passenger bus or deliver dias 
$2.95. Satisfaction Guaranteed, up- 
ment catalog $1.00 (refundable). Deta ls 
l0c. Viking Camper Supply. 99-J Glen- 
wood. Minneapolis, Minnesota 5540 


BUILD Your Pickup Camper. Precut 
kits, blueprints and sucpitur Literature 
25c. Comstock Camper and Trailer Sup- 
ply. Dept. 665, Parsons, Kansas 67357. 


PLANS—Pickup Campers $4.95; Pickup 
Covers $3.95: Travel Trailers $3.95: Van- 
ette conversions $3.95; Bus conversions 

i lies, Farts, 


* 


KIT 254. 
PLANS, 166 bee Catalog, EITS. litera- 
ture from this advertisement. Savage, 
Box 377J, Savage, Minnesota 55378. 


ADD-A-CHARGE® 
CAMPERS, Boaters, Emergency ve- 
hicles! ADD-A-CHARGE® added to your 
vehicle's charging system, converts it to 


, 13, or 24 volts. $15.95 each: 

$12.00. Jay-Tek Enterprises. Box 

35498, Houston, Texas 77035. &— ^ — 
SAVE $$$. Convert your manual 12V 

Battery Charger into an expensive auto- 

matic type. Ideal for campers, ere 

boats or wherever DOE um use 

ch e La ario three 12V tery Am d 
arger 

rad Works with wv 12V manual 


rated up to nanpi SE 
He in xsle inches $9.95 ppd U.S. 
luo. Box 1682. South Bend, Ind. 46813. 
CE E E NE OT pe mma 


B DETROIT APPROVED—PICKUP TANKS ff 
d Mab eae [ nÁ 


"LT E ncrease « 


B r.o. BOX 7536. Waco. Yeras 76710 ff 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


MINI BIKE Kits and 
Frame om $9. 85. Eits from 
Complete parts 
551, Levittown, Pa. uc 

BUILD *' lar Mechanics" MINI- 
CE featur June 1967 issue, Detail 
ee p ite $2.50 refundable. 

arts, ; facto discount 
prices. TOataloe | n= Gilliom g.: PSC; 
St. Charles, Missouri 63301. 


MINI-BIKE KITS 


Huy from Mfr. & Save 6no0-* 3 | 
Complete frame. no welding $ | 
& painting needed, fost as- 
semble & install your fav- 
orite engine. Model 5.204 
as chown .. .555.00 , 

| Other models from S45 a 

FREE CATALOG 
Eastern Enterprises, Inc. 
1250 Wilshire Bi., | 
Dept, PS-41 


FABULOUS All el "pere 
Noiseless, No gas r red. rates for 
pennies a day. Easily built from com- 
plete construction plans and booklet. All 
parts available locally, posi- 
paid.  Lectra-Bike, 


mini-bike. 


Washington, New Jersey 07882. 
BUILD Your Own Minibike! NO 
WELDING REQUIRED!! Plans £2.00 


Westate Enterprises, Dept. PS4, Box 


t. 
, San Jose, California 985117. 


^ HONDA. $25. Other Bargains. Send 
50¢. , Motorscooter, 0443, Bend, Oregon 


MOTORCYCLE batteries » discount 
rices. Save up to 40% ... Complete 
nventory ... Quick service... send 25¢ 

for literature American, 1476 Broadway, 
Camden, N.J. 08104. 


BUILD Motorized Bi 
Snowmobile, Plans! £2.00 
Rothsay. Minn. 56579. 


MINIBIEES (1) Minibike plans $1 (2) 
Minibike goodies $15.00 in coupons. send 
$1 (3) Minibikes, sell two get one FREE 
send $1 for details. All three $2. Refund- 
able. Winston Distributors Inc., Dept. 
m" Box P187, Bay Shore, New York 


cle: Go-Kart: 
ach: Gobykco, 


MOTORCYCLE Turn Signals, Acces- 
sories, Catalog 35c. Houston, PS, Lock- 
port, Illinois 60441. 


ELECTRIC Bicycle. Ride all day for 
nickel. Complete plans $3.00. Electro. 
Box 27203. indianapolis, Indiana 46227. 


ILLUSTRATED Catalog 25c. Parts ac- 


cessories, custom stock, most makes 
models. Cycle Supply, Box 1825. Fair- 


bury. Illinois 61739. 
RACING-KART 


ELECTRIC "^cNex 


Whisper quiet, economical, fast, elec- 
tric. battery powered Racing-Kart or| 
Mini-Bike, easily built with ordinary 


tools. 
e SPEEDS UP TO 40 MPH 


€ RANGE UP TO 40 rides 
| Complete Construction 
structions (indicate oa. 


P. o. Box 303 
Eim Grove 
Wisc. 53122 


APOLLO 


i S 


patra, Ottawa 


| AERO-CAR 


118PS, 
Clinton, N.J. 085809 


6 ASTRONAUTICS 


5 AVIATION 


^ AVIATION Yi ars Big Bargain Cata- 
logue 50c. Box . Spring Grove. Penn- 
sylvania 17362. 


AIRBOAT. Propellers, E Plans, Kits. 
Supplies. 90. 125. 1 & 220 H.P. engines. 
Corvair. VW Conversions. Catalog $1.00. 
Banks-Maxwell Box 3301G, Ft. Worth. 
Texas 76105. 

HOMEBUILT helicopter and airplanes 
PLANS. Single. two. four seaters. Com- 
plete literature $3.00 (refundable). 
Genest Aircraft (PS). 6200 Iberville. 
Montreal 331. Canada. 

HELICOPTER. One-Man Portable. 
Bubble canopy. ialso Snowplane. Air- 
boat. Iceboat). Kits. Plans. Information 
l0c. Photos and three-view drawings 
$1.00. COMPCOP. Box 1267. Redwood 
City. California 94064, 


“TWIN Engine Hovercraft, Three Pas- 
sengers. 50 MPH. Plans $10.00. 3V Draw- 
ing $1.00. Airboat. fa ge Small 
Hovercraft Plans. $5.00 each. Catalog 
$2.00. listing supplies. engines. propel- 
lers. plans. Arrowcraft, Box 3379D 
Sarasota. Florida 33578. 


5A HOVERCRAFT 


PROPELLERS, FANS for air ‘cushion 
vehicles, Hon a Ltd.. 49 Cleo- 
"anada. 


AIR CUSHION VEHICLE 
Amazing ola bullt easily with 


ordinare. goq 
Mo OWER ENGINE E POWERED 
® CARRIES ONE MAN AN 
& FLIES OVER LAND SNOW WATER 
® FORWARD. BACKWARD, SIDEWAYS 
AND HOVERS! 


Complete Construction Plans and Book 


Aero Projects, 35,5 5 


Box 5 


"X HOW To Design. | Build. and ' Test 
Small Liquid-Fuel Rocket Engines, 66 
page illustrated book. $3.50 postpaid. No 
COD. Rocketlab. Box 5636. China Lake. 
California 93555. 


ROCKETS: Real firing models— flights 
up to 2500 ft. New illustrated catalog 25c. 
Single and multistage kits. cones. en- 
gines, launchers. trackers. rocket aerial 
cameras. technical information. Fast 
service. Estes Industries. Dept. 32-E. 
Penrose. Colorado 81240. 


ROCKETS!! New Big 1971 Catalog- 
Engine Data—Diagrams—25c. Refun ed 
first order! Super fast delivery. New Im- 
proved Rocket Engines With Tracking 
Smoke. New Launchers—Design Manual. 
Join our team! Centuri Aerospace, Box 
1888. Phoenix, Arizona 85001. 


TWO-stage rocket. Acid/alcohol and 
solid fuels. 7 feet long. Plans $4.96. 
Nardek. Box 5401. Orange. Calif. 92667. 


MOON Landing pictures, other his- 
toric space unusuals. Free brochure! 
Astroland. Box 234-PS, Merritt Island, 
Florida 32952. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


| NEW Outboards 1970 a 1969 MeCulloch 
& others. 4 pO $120. 9 Electric $295 
18 . $368. 60 Electric $848. All 

sizes. Literature Boc. Electra Marine. 1427 
Broadway. Brooklyn. New York 11221. 


PLANS, Full-Size Patterns. Frame 
Kits with step-by-step instructions spe- 
ciallr for amateurs, Send $1.00 for new 
catalog just off press— nearly 100 pa ad 
over 80 designs &' to 36": Ball. Jets. 
boards. Outboards, Cruisers, Houseboats, 
Hot Boats, Catamarans. Hydros. Glen 
Marine. 9152 Rosecrans. Bellflower. Cali- 
fornia 80706. 


BOAT EITS. Frame Kits. PLANS AND 
PATTERNS. World's most complete cat- 
alog. Over 200 top designs—New class 
SAILBOAT kits. 7° to 20°, Windmill. 
Snipe. El Toro, Penguin. etc. Trimarans 
and catamarans, 12' to IW. a, suena 


to 28°. POWER-cruisers. dee 
ing boats. houseboats. HYDROS-large 
selection inboard and outboard. all 


classes. New Hxdroplane kit boat. A. B. 
C class now ready. FERRO CEMENT- 
43’ to 45' sail and power. Send $1.00 for 
large Plan Kit Catalog or 52.00 for cata- 
log plus Boat Builders Guide To: Clark 
Craft. 16-5. Aqua Lane, Tonawanda. 
New York 14150. 


L1 u——S 


CANOE kit, Redwood strip and flber- 
glass, Construction frame and all parts 
included. Free literature, KEM Enter- 


prises. Box 233. South Milwaukee. Wis- 
consin 53172. B 

FREE Brochure. Conversion Kits. 
Gears. 1 0. Gas. Diese] Engines. Star- 
marine. 1931 Embarcadero, Oakland. 


California 94606. 


Free color catalog of the largest 
\ boats; 1 of popular sail- 


boats, iceboats, and sail 
making supplies, 
TAFT MARINE CORP. 
„a 636 39th Ave. N.E 
rA Mas PS- 5 


11 DO-IT-YOURSELF 


| Hxhlinos hut, |] tay 


COMPETITION Marine Equipment! 
Over 300 items for complete auto con- 
versions and installations in hi per- 
formance SE and ski boats. Mail $1.00 
for new 72-page catalog complete with 
photos, specifications and pri 

Marine. Dept. PS. 1627 W. El 
Segundo B] Blvd.. Gardena. Calif. 90248. 


WALTERS Marine Supply for Low 
propeller prices. Send size for price to 

2620 Deepwood Drive. Wilmington. Del- 
aware 19810. Phone (302) 478-4170. 


FIBERGLASS, Resin. Foam. Brass. 
bronze screws, Prepaid. no tax. Boat 
plans Catalog 25c. Stiles. 11-S Mantua 
Hts.. New Jersey 08051. 


INBOARD. Outboard Ignition Parts. 
Marine Supplies. Free Literature. Mi- 
chael's. 991 Broadway. Bayonne. New 
Jersey 070 07002. 


KIMBA KAT. 12 tt. prefabricated cat- 
amaran sailboat kit: $445 f.o.b. Fiber- 
glass hulls and decks ready to assemble. 


dacron sail. stainless rigging. anodized 
aluminum spars. Seashore Sailboats. 
jE UC. RB. Box 1896. Hawaiian 


Gdns.. California 90715. 


FIBERGLASS Canoes. Kavaks. and 
Duckboats. Many exciting models, Easily 
assembled kits. $39.95 and up. Free lit- 
erature. Riverside Canoes, Box 5595 D. 
Riverside, California 92507. 


~ SAILING INSTRUCTIONS 529.95 Col- 
or slides. booklet and cassette tape. re- 
turnable for partial refund. Free in- 
formation, E. ng. =2 Dunbarton Ct., 
Annapolis. Maryland 21403. 


a et 


MARINE Engines. conversions, parts. 
equipment. Catalog Free! Stokes Marine 
Industries. Coldwater. Michigan 49036. 


PONTOON Boats—polystyrene flber- 
glass pontoons, aluminum trim and rail- 
ings. Deck  size—5'x8' $347.50—6'x12' 
8$497.50—8'x18' 5895.00—8'x20' $995.00. 
Free literature. dealerships available. 
Dolly Enterprises. Inc.. 587 Bruce, Col- 
chester. Illinois 62326. 


TRIMARAN Sailboat I Plans. Brochure 
25c. Design Portfolio $2.00. N. 
4326 Ashton. San Diego. Calif. 92110. 


9 ELECTRICAL 
_ SUPPLIES & EQUIPMENT - 


— PLATING NG Equipment supplies and 
“know-how. Build your own tanks for 
nickel. chrome. etc. asy-to-install PVC 
liners. Rectifier components-—all sizes 
Schematics. parts lists. formulas, oper- 
ating instructions for all plating. $10.00 
postpaid. Guaranteed to save you 25’; - 
15', or immediate refund. Some good 
used units for sale. Flaters Service Com- 
pany. 1511B Esperanza. Los Angeles. 
California 90023. 


ILLUSTRATED factory repair instruc- 
tions. parts lists for small General Elec- 
tric appliances — $1 model —5 $4 — Free 
catalog—Jacknan. Department C$. Hat- 
tertown, Connecticut 06470 


Huit LA AS ü 


Introducing HANWXDY-HUT:' 
blind, bee 


tool ated, plav mouse. Hunting 
peth iit 
piusth for n grege: i 
or Sl, 

* house in rem i 
Ues JCuxd's mand mirum omi 
THAN METAL E mien 


| onmipibets piss ins u i 
and material lists. anliy 65. DO PFPD 


HANDY-HUT, DEPT. 5 


C HE APER TOO? 
mplates, 


BOX 11248, DALLAS, TEXAS 75223 | 


Sp 


GIRL'S playhouse. boy's clubhouse. 


Unique construction. saves money, Dis- 
mantles for easy set-up. indoors or out- 
doors. Plans $2.00. R. Patterson. Dept. 
IPS. Box 51. Alma. Michigan 4 48801. 


^ SAVE $200 or more. Do-it-yourself 
central air conditioning for homes with 
forced-air furnace, Free brochure. Mce- 
Graw-Edison Companv. TOTH N. Clark 
St.. A Albion. . Michigan 4i 49224. 


FREE Catalog: Many useful Do-It- 
Yourself items for your Shop—Garden 
—Home. Satisfaction guaranteed. Write 
today! Omni-House. Dept, C-4. 135 S. 
Morgan. Tampa. Florida 33602. 


BURGLAR-Fire Alarm Supplies and 
Information, Free Catalog.  Protecto 
Alarm Sales. Box 357 Birch Run. Michi- 
gan 48415. 


BUILD YOUR OWN HOME! 
with aur plans for inexperienced do-it-yourse'f builders, 
10 sheets of large scale plans cover every detail of 
gach home. 4B chapter i'ius*rateg step-by-step instruz- 
tion book covers financ ^3. f2unriatan, framing, plu b- 
ing, heating, electrical Inc'sded are 7 a'wra Iss acd 
spec fcaticn sheets 

Mlustrated brochure of p'acs SGre 


HOME BUILDERS PLANS 
Dept. 10 = 136 Scott Drive 
D.-der. lilies 60118 


Pars Sis 


_town, Ohio 445. 


A a E with | 
be buill AXA, | 
i a bullt-In|i 
E To B D. | 


PROTECT YOUR HOME! 


With our compact BURGLAR-FIRE | 


ALARM, battery powered. Trigge 
heat or door 
plercing sound 


red by 


s easily in min- 
window and 
door, Only $2.95 including batteries. 
Each additional alarm $2.65 each includ- 
batteries. (Cash or money orders 


KRENSKI SALES CO. 
P.O. Box 3643 Phila., Pa. 19125 


utes, Put one near ever 


^ BURGLAR- Fire alarm aystems and 


supplies. Free Catalog. Informer Mig.. 


200c S. Eden Street. Baltimore. Mary- 
land 21231. 

BURGLAR.Fire Alarms fully elec- 
tronic. automatic. 100’; transistorized. 
$1.00 refundable m" urchase. Home 
Securities. Dept 126. S.E. Powell 


Blvd.. Portland, Oregon 97202. 


“ANTIQUE balance-scale plans and se- 
creis. Stylish! Accurate postal weighing! 
Easily made! $2.00—Michal. 10 Terry 
Circle. _Novato. California 94947. 


m eee ee ee o 


BURGLARY PROTECTION—Profes- 
sional alarm system components, locks. 
safes, accessories. Free catalog. TPC. 
Box AE-1. Cupertino. Calif, 95014. 


rE rt one 


PROTECT Home-Car. 5 Alarm Plans 
$1.00. Regal. 171 South Main. Natick. 
Massachusetts ( 01760, 


CONVERT mower engines into air 
compressors. Write. Showalter. Box 
4096, Abilene. Kansas 67410, — Pe 

BURGLARY—Fire Protection, Free 


Catalog. Installation Manual loaned Free 
to interested parties. Safeway. 92-C. 
Brighton 11th Street. Brooklyn, New 
York 11235, 


— —Ó— 


DISCONTINUED UPHOLSTERY SAM- 
PLES 11x17. LE of 20—85.75. Up- 
holstery my Y Box 3002. Youngs- 


FIRE & BURGLAR ALARMS 
z271 Handbook & Catalog 


Save 
Hundreds 
of 


Dollars 


fro 
step by sten Ilua- 


l'rsafasm- pool oe pli pera rit 
manufacturers. SERA 
tirare neret. aa special is rē- 
satilriée]l, Spe up th ! Tidi re rere 
in s Whe! for every beth vw Ther and DEP 
i= filet Bl efeh, check oar M.i. 


ALARM COMPONENT DISTRIBUTORS 
33 New Haven Ave.. Zur 5. 
Milford, Conn. 06 


famous 


12 HOME CRAFTSMAN 


"UCABINETMAKING Made Easy" — 
"Making Formira Brand Laminate 
Counter Tops, Two excellent guides let 
vou build kitchen cabinets and "tops" 
like professionals. Extraordinary guides 
bring master craftsmen's short-cut 
methods, Satisfaction guaranteed. Write: 
Japs. 126-L Seventh North. Hopkins. 
Minnesota 55343, 


SEND 25¢ For Catalog of 25 Clock 
Kits. Movements, Dials. Hands. New- 
port. Box 8848J. Burbank. Calif. 91505. 


 FOUNDRYETTE 2400 F. 1!; to 48 Ib. 
capacity. Circular 10c. Kansas City Spe- 


cialties. Box 193, Middleton. Wis. 53562. 


WOODWORKING Catalog atid Man- 
ual 25c. Plus free “101 Project Ideas." 
World's most beautiful veneers, lumber. 
Plywood! Wood finishing. wpholsterr 
supplies, Cane. AP. arts. Furniture 
hardware. Animal  Whittling blocks 
2.000 workshop products. Constantine. 
2053-C Eastchester Road. Bronx 10461 


FREE: New handicraft catalog. Su- 
preme Handicrafts. Box 395-PS Sioux 
Falls. South Dakota 57101. 

CARVE your own decors. Decorative 
all species. antique reproductions. Plans 
and kits. 25c for color brochure. Refund- 
able. Carv-A-Cov. Dept, P. P.O. Box 11. 
Lincoln. Rhode I: Island 0286 02865. 


PICTURE Framing— Profitable full or 
spure-time business. Easy to learn with 
handbook-course “Guide To Picture 
Frame Profits." $1.50 Guaranteed. Free 
framing-supplies catalog included, Japs. 
126-LM Seventh North, Hopkins. Min- 
nesotnu 5234. 


j ‘GETTING Started in Stained Glass." 
25c. Whittemore. Box 2065X. Hanover. 
Massachusetts 02339. — — — — 

116 FULL SIZE FURNITURE PLANS. 
Traditional, Early American. Danish 
Modern. Catalog 50c, Furniture Designs. 
Dept. &-51, 1425 Sherman. Evanston, 
Illinois 60201. 


HUNDREDS of uses, Plastic-alumi- 
num-brass-copper. Rod-sheet-tube. Free 
list, Fowler. 1605 Quill Street. Indian- 
apolis. Ind. 46203. 


13 TOOLS & MACHINERY 


SANDBLASTER—new portable. s21.00 
postne St. (Alr-compressor required), 

ree brochure. Inka. 2621-C. Persa. 
Houston. Texas 1731006. 


opening, Crestes: a loud | 


ROUTER Bits. High Speed. 14" Shank. 
Used. Excellent Cordition $2. 


i 


Postpaid. ala Box 17105-5, Chicago. 


Illinois 606 


FINEST rae tools. a mem 
1971 catalog 25c. TRUE Su 
2s West 28th. "Minneapolis MA 


T ah a — Indicators—Steel 

—Aluminum- —HBrass. Maximat. Unimat 
Lathes. CURE méiling-50c. Campbell. 
1424 Barclay. Springfield. Ohio SPS: 


engine. 
! chain and ides aa, PP 
where, Free brockure. pred $99. 
HELPMATE Equipment Co.. Baroda. 
Michigan 48101. 


14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 
power plant. Plans $2.00. R. Schmauss. 
1228 E. Cass St.. Tampa. Florida. 


18 CAMERAS & PHOTO 
SUPPLIES 


FREE Bargain Book—Central Camera 
Co.. Dept, 451. 230 £, Wabash Ave., Chi- 
cago. Ill 80604. 


NEW Film Cataloz: Write Chal Photo 
Supply Co.. 14 - 03 Berdan Avenue, Fair 


Lawn. New Jersey 07410. 


SUPER-SECRET AERIAL 
RECONNAISSANCE CAMERA 


UA et mor Air NE Surplus? oh is n GOVERN: 
Sy C€O£ZT ach Lom n 


Coninlns 2 Bau mb w " 


tt A7 metroren lenses, ‘Yaine y £ nU 0. 1 


tun operate remotely 
up 24 Volt DC or 11 

alt AC with trans- 
have Shippin, boz 
sione ed Ti "ent l- 

pp. re E è 
tect Fin c 


SURPLUS wor 


1025 Chili Ave.. Rcchester. DN. Y. 14611 


19 MOTION PICTURES | 

FREE Catalogues. 5.000 8-16MM 
Films. International-S Films, Green- 
vale. N.Y. 


175-FOOT 8MM. PREVUE MOVIE... 
Only $1.99. See Laurel & Hardy. Chap- 
lin. Fairbanks. Keystone Cops. Gish, 
Pickford. Chaney . . . comedy, drama. 
adventure. history from the silents! 
Taste the fun of great movies right at 
home! Order today... "pecie standard 
or Super 8. Free catalog. lackhawk 
Films. =J-45 Eastin-Phelan Bldg.. Dav- 
enport. Towa 52808. 


FREE! 64-page catalog, 8-16mm film. 
supplies. processing equipment. Superior, 
442-448 N. Wells. Chicago. Illinois 60610. 


16MM SOUND Films. New. Used for 
. Free Catalog, National Cinema, 
333 W. 57th Srt. New York City. New 
York 10018. 
8MM-16MM 
log! Cinema Eight. 
York. New York 10028. 


16MM CLASSICS. Illustrated Catalog 
25c. Manbeck Pictures. 3621-5 Wakonda 
Drive. Des Moines, Iowa 50321. 


BARGAINS! Free Cata- 


Box 245-PS. New 


^ UNUSUAL movie su plies. Free eircu- 
lar. Esoh. 47th Holly. Kansas City, 
Missouri 64112. 


19B COLOR SLIDES 


35MM. COLOR SLIDE SAMPLER . 
20 "best" 27 x 27. . $1.00. Free catalog 
Hundreds of sets travel. circus, 


wildlife. flowers. railroads, war, etc. 
Order today. Blacshawk Films, =J-62 
cope ies Bldi.. Davenport. Iowa 


35MM COLOR Slides. 10.671 Individ- 
ually Sold. Described Encyclopedia- 
Catalog 10c. Wolfe Worldwide Dept. 16- 
51. Los Angeles. California 90025. 


Maece o 


SPACE - Nature - Underwater slides. 
Sample slide 50c. free catalog. fmRE 
Box 608. Dana Poirt. California 92629. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA FANS' Expert photofinish- 


ing br one of Country's largest labs at 


lowest prices. Fast Service and free 
"Foto-Fan'" Stamps xou quickly redeem 
for valuable Photo Supplies. Eoda- 


chrome $1.29; 8 Exp. Kodacolor $1.78; 
15MM Kodachrome. 20 Slides $1.39; 8 
Exp. Black White €9c. Satisfaction guar- 
anteed. Send exposed film or request free 
mailers. complete Price List and Gift 
Catalog. Direct Mail Photo. Box 8352-P8S, 
Pittsburgh. Pa. . 15218. 

on Color 


PHOTOGRAPHERS- Save 
Prints and Enlarrements from slides, 
Photo-finishing by one of the nation's 
largest and most :espected labs. 3', X 
31, or 3!, X 5 color prints from your 
slide , 5e each 5 X 7 color enlarge- 
ments from your slide , . . $1.00: 3 for 
$2.40: Duplicate slides . . . 35c as 4 
or more . . 25c each. Large quantity 
price available on request. Satisfaction 
guaranteed. Send to Film Service of 
America. P.O. Box 3584. St. Paul. Minn. 
55101. Minnesota residents add 3'; sales 
tax. 


8x10 tinv photo 31.00 each. plus post- 
age. Discount Busers. P.O. Box 43635. 
Los Angeles. California 90043. 
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| GOVERNMENT Lends..... Low as GOLFERS 
21 HOBBIES & $3.50 acre! Millions Acres Throughout Kits, Repairs CATALOG 25¢. MAGCO, 
COLLECTIONS Us da! Free Details! Land Box 5858. Stratford. Connecticut 06497. 


FREE 1971 Catalog! Guaranteed low- 
Lures. Acces- 
Cabela's, 


.8. .. . Cana 
Digest, Box 11071-S, Indianapolis, Ind. 
HOBBI-CARVE—Home workshop wood 46201. 


Rods. Reels. 
carver—create beautiful wood reproduc- 


items. 


est prices! 


Laser or Phaser Pistol plans—5$1.00 each sories-—Ihoumanda of 


Replacement Grips. W 
GOVERNMENT Lands Low as $3.50 


tions of sculptures. plaques. figurines, plus 50¢ acre, Millions Acres! For exclusive Ine.. Dept. . Bidnev, Nebraska 69162. 
sconces and bookends, Hundreds of work cnn: “Copyrighted Report" . . . plus “Land | 
patterns available. Free Information. n aoe Opportunity Digest" listing lands IMPORTED 

Write: Hobbi-Carve. 930 Duluth Street, e. throughout U.S.: and Valuable 17x22 


Roy Davis Lab- 
oratories, Dept. 
PS, 118 West Adams St., Jack- 


Treasure Map of U.S.: send $1.00. Land 
Disposal, Box 9091-PS. Washington, D.C. 


LOCK BLADE / 


Dept. PS, St. Paul, Minnesota 85106. — 


MILITARY Miniatures for War Gam- 


ers. plus 100 museum pieces for serious 


collectors. Catalog 50c. Bussler. Box 
i07-E. Wollaston, Massachusetts 02170. 
REVOLUTIONARY! Ecologv-Peace 


patches for "Now Generation''— Two for 
$1.00! Box 4, Milltown. N.J. 08816. 

FREE Pricelist. Worldwide Seashells, 
Box 13288. Tampa. Fla. 33611. Book $1. 


23 MINERALS & 
PRECIOUS STONES 


as UB a 


EARTH Science Rockhound Magazine 
subscription $3.00. Sample 40c. Box 
550-PS. Downers Grove. Illinois 60515. 

GOLD 10 Small nuggets panned from 
Oregon Streams $1.00, Robert Brandt. 
Sweethome. Oregon 97386. 


23A COSTUME AND 


m t 


hardness. Men and women's. Write, 
Gems, Box 93-B. Colton, Calif, 92324. 


23B JEWELRY 

WHOLESALE Jewelry Closeouts list 
456, Whaley, Box 98-5. Patchogue, New 
York 11772. 


AMERICA’S Finest. Monel Rings! In- 
itial, Wedding. Fraternal, $5.98 Up, Free 
Illustrated Brochure, Southwest Corm- 
mission Sales. Box 415A, Greenville, 
Texas 75401. 


24 ANTIQUES, RELICS & 


INDIAN GOODS 
FOR sale. Original 1903 desk tele- 


phones. (Elliot Ness Candlestick Type). 
$20.00. With rare brass receivers $25.00. 
Postage $1.00. Telephone Company, Tur- 
tle Lake, Wisconsin 54889. 


25 FORMULAS, PLANS, 
ETC. 


— ROCKET Plans, 13 Fuel Formulas, 75e. 


Rocketry, Box 201PS, West Nyack, N.Y. 
10994. 


J ANY Formula $5.00. Catalog—Manu- 
facturing Treatise 25c. H. Belfort. 192 
N. Clark. Chicago 60601. _ 


26 SCIENCE & CHEMISTRY — 


[SOLID STATE LIGHTS] 


Fabulous solid state educational experiment - 
er's Kit uses revolutionary  State-of-The-Art 


$9.95 


Brilliant-Red licht emitting diodes, 
€ All parts to lmild fascinating 
note et | controlled (2)-L.E.D, 


eireuit,. 

& Onallty silicon devices incl. I.C. 
flip flop. 

® Predrilled P.C, board. 

è Step-by-step instructions. 

© GV. operation ipeniight bats. not incl.) 


Great for science projects, science fairs and 


just plain fun! ORDER YOURS NOW! 
KLM Scientific Kits 


Interchangeable reticles, Linear scales in 
English or Metric, graduated .002" or 
0.1lmm. Also, Threads, Compass. Grid. 
Radii, etc. Microscale, Box 3366. Chula 
Vista. California 92011. 


ROCKETS: Real flying models—flights 
up to 2500 ft. New illustrated catalog 
25c. Single and multistage kits, cones, 
engines, launchers. trackers, rocket 
aerial cameras, technical information. 
Fast service. Estes Industries, Dept. 
6-E. Penrose, Colorado 81240. 


= == alii 


FIBRE OP-KITS. Using the “magical 


HYSICS. Box 3284PS, San Ber- 
nardino, California 92404. 


CHEMICALS. Apparatus. Biology and 
Model Rockets. Both Catalogs 50c, 
Sheard Science, Dept. PS. Columbus. 
Wisconsin 53925.  — 


EXCITING Chemistry. Biology. As- 
trology Catalogue—35c. Boulevard Lab- 
oratories. 3114 East 83rd Street. Chicago, 
Illinois 60617. 


COPYRIGHTED: Powerful Stellar ra- 
diations cause gravitation. Booklet $1.00. 
Carnahan, 3204 Breeze Terrace, Austin, 
Texas 781722. 

515' LIQUID ROCKET carries 10- 
pound Payload to 10.000' Altitude! Plans, 
$2.98. Star Space Systems. P510. P.O. Box 


1605, Vancouver 10. British Columbia. 


AMAZING PYRAMID POWER 


Mysterious energy trapped in 
pyramid shape sharpens razor 
Blades, dehydrates organie matter. in- 
duces metal reds to moveceren rotate! 


sonville, Florida 32202. 
ROCEETS!! 2.600 Feet Altitude! Pow- 
erful new motors with tracking smoke! 
—New Kits—New. Big 1971 Catalog—25c 
(refunded on first order)! Speedy Deliv- 
ery! Centuri Aerospace, Box 1988. Phoe- 
nix, Arizona 85001. WENDEN 
ROCKET Manual for Amateurs: Safe 
do-it-yourself designing. testing. firing 
and fueling procedures, Includes plans 
for 5 solid (one to 20,000 ft.) and 3 
liquid fueled rockets; 4 launchers: 20 
propellant formulas, 382 pages, $2.00: 
information 25c. York Enterprises. Box 
7172. Little Rock, Arkansas 12205. 
CHEMICALS and apparatus for in- 
dustrial. analytical and private labora- 
tories. Catalog 50c. Dept. M-26, Biologi- 
cal Supply Co.. 1176 Mt. Hope Ave., 
Rochester, New York 14620, 
ROCKETRY. LABORATORY supplies: 
Chemicals. tubes. tools, jgniters, tracers. 
LOWEST prices, FASTEST service! Il- 
lustrated 
formulas, 


50c. 
E/N Chemical and Supply Co.. P.O. Box 


haürd-to-fiójanl items in 
Rockets, Spr 


Inexpensive, 
Istry -Selence, 


thle on [first order, (Dept, 0)... E 
MULTI-STAGE “‘APPOLLO" ROCKET. 


2 feet fall, zooms out of sight! Flying senle 
engines te 


An . 83. 
ENRUS i: 
K Staten Island 
| Mew York 10309 
n————————————————— c «Libia Hoa uó ^ —Ó 


nice, fuels or 


27 PLASTICS 


CASTOLITE pours like water, hard- 


ens like glass. Without heat. Embed 
natural flowers, photos. coins. Many 
other moneymaking projects. Manual 


25c. CASTOLITE. 71 102E. Woodstock. 
Illinois 60098. 


LARGEST Plastic Handicrafts. Supply 
catalogue $1.00 (refundable). R.P.H. 


30 GARDEN SUPPLIES 


|. & EQUIPMENT 


LEAEN Landscaping and the growing 
of plants, Start a profitable business 
part or full time, Free information with- 
out obligation. Lifetime Career Schools. 
Dept. A966. 2251 Barry Avenue. Los 
Angeles. California 90064. E 

GARDEN Supply Salesmen: See ''"Tex- 
as Liar's Garden" Ad. Section 66. 


31 FLOWERS, PLANTS & 
NURSERY SUPPLIES 


€ 


catalog. —25c. 


14424. 
32 REAL ESTATE 


HOMESTEADING is still possible, Or 
buy direct from U.S, government for as 
little as $1.00 per acre, For detalls send 
$1.00 to Land. Dept. 1201D. Box 45. Com- 
merce. Oklahoma 74339. 


NEW!—FREE CATALOG! Giant SUM- 
MER edition! Over 4,600 properties de- 
scribed. pictured—Land. Farms, Homes, 
Businesses—Recreation. Retirement. Se- 
lected Best thruout the U.S.! 71 Years’ 
service, 568 Offices. 40 states Coast to 
Coast, Mailed 


Largest! . 
42nd St. NY. NY 10017; 7-BT 5. Dear- 
born. Chicago. Ill. 521-BT E. 


FREE . 
All A real 


a a —M— 


CHOICE properties across Canada. 
Low monthly payments. Ideal for farm- 
ing, cottages. hunting. fishing. invest- 
ment. Free catalogue. Canadian Estate 
Land, Dept. PSC-5. 194 Wilson Ave.. 
Suite 101. Toronto 380. Canada. 


GOVERNMENT Lands . . . low as 
$1.00 Acre! Millions Acres! For exclusive 
"Government Land Buyer's Guide™ , 
phus "Land Opportunity Review'' listing 
ands available throughout U.S., send 
$1.00. Satisfaction Guaranteed! United 


Chem - 
Carreras, Une 
astal Formulas, Loads More! Price retfund- 

50 


20003. Satisfaction Guaranteed. 


CENTRAL, Ontario—Choice 640 acre 
Sportsmen's paradises still available— 
$20.00 plus 56.50 Taxes yearly. Maps, 
pictures, 82.00 (Refundable}. Informa- 
tion Bureau, Norval 3, Ontario. Canada. 


LAND! EASY TERMS less than bank 
rates. Northwest Timbered Acreages as 
low as $1250 Total Price. 5-10-20-40 
Acres, For people who love the land—A 
tract of Recreation Land to have for vour 
very own! In Northern Idaho. North- 
eastern Washington. and Beautiful Mon- 
tana, In the heart of lakes and big game 
country, All covered with growing tim- 
ber. Access and Title insurance with each 
tract. This is select land with natural 
beauty. recreational and investment val- 
ues, Plan for the future and retirement 
recreation. We have tracts of many tvpes 
and sizes from which to choose. Includ- 
ing beautiful Northwest Waterfront 
property. Your inspection is welcomed. 
Write us for free list, maps. and com- 
plete information. Write to: Dept. WC. 
Reforestation, Inc. P.O. Box 14006. Op- 
DAE TORIS Station, Spokane. Washington 


OCALA FOREST CAMPSITES 
DEEP in the heart of the Great Ocala 
National Forest. Excellent hunting and 
fishing. Free maps and photos. (Un- 
available in states requiring separate 
registration) ADTOLBTIOE, Ww. H. Vernor, 
Inc.. Dept. Y, Deland, Florida 32720. 


S1 ACRE — Canadian Border — hun- 
dreds campsites. islands, farmlands. di- 
rectly from tax authorities. (Non-profit) 
Lists. photographs mailed, Registrar. 
Room 11. 110 Church Street, Toronto 1, 
Canada. 


FREE! New 1971 Summer Catalog! 
Coast to coast bargains in farms, retire- 
ment. business, resort, investments. Ac- 
tual property photos! Your copy FREE! 
(Zip code please.) SAFE-BUY Real Es- 
tate Agency. Box 589PS. Little Rock. 
Arkansas 72203. 


 BOILING Spring  Lakes—America's 
Greatest Real Estate Value. 15 acre 
vacation or retirement homesites only 
3750 Cash price. Ten years to pay. Mon- 
ey-back inspection guarantee. Carolina 
coast. multi-million dollar, 14.000 acre 
development. 50 fresh water lakes, pri- 
vate ocean beach. golf course, motel. and 
country club. Free literature. Dept. 2-G. 
Boiling Spring Lakes, North Carolina 
28461. (Registered under Federal Land 
Sales act but not offered to residents of 
states requiring separate registration.) 

ARIZONA—adioining Prescott Nation- 
al Forest. Ideal wear round climate. 
Two acres. perfect for home. cabin or 
mobile home, $1.995, low terms available. 
G.E. Sweeney, Glenarm Land Co.. 2233 
No. Tth St.. Phoenix 85006, 


$1 ACRE—U.8.A.—CANADA 
MILLIONS Acres. Direct from govern- 


ment agencies, No middlemen... Fam- 
ily Vacationing. Fishing, Hunting. 
Homesteading, Investing . . . For amaz- 


ing where" and "how", “Al States— 
All Canada Govt. Lands Digest’ . , , 
plus invaluable Canadian maps. Rush 
$1.00 (Guaranteed) Can-Am Lands. P.O. 
Box 1147. Buffalo, New York 14240. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


RAMLITE. automatic solid state ig- 
nition kit for Coleman and Sears camp 
stoves. No tools required. Linden Lab- 
oratories, Inec.. Allegheny & Bishop Sts., 
Bellefonte, Pa. 16823. 


SKI U'S. Store skis at home. one 
screw installation. $2.00 each, Newt Ste- 
vens, Box 601. Alamosa. Colo. 81101. 


FISHERMAN'S Dream Book-Free 170 
pages Sweetest pocket-size catalog ever, 
Do-It-Yourself stuff galore: Net Mak- 
ing. Rod Building. Sinker Casting, 
Worm Moulding. Fly Tying. Fish Smok- 
ing. Bait and lure components—Every- 
thing! Latest tackle 'n gadgets. Netcraft 
Co.. Box 5510, Toledo. Ohio 43613, 


FREE .. . Wholesale Catalog. Beads. 
Spinners, Lure Parts. Sinker Molds, 


Jigs. Reels. Finnysports (236) Toledo, 
Ohio 43614. 


BOOMERANG Booklet! Build Boomer- 
angs! Tells How! $1.00. D. a ore 730 
Buoy Road, No. Palm Beach, Florida 
33403. 

GOLF !—GOLF!—GOLF! 

WRITE for particulars. The Commo- 
dore Scientific Stance & Swing. Brein- 
lgsville. Pa. 18031. 


GOLF “Drop Tee'"—Patented. Con- 
stant elevation for consistent swing de- 
velopment. Adjustable, Reusable. Hard 
ground placement ease. Dozen $1.00. 
Delta Plastics, P.O. Box 51676. New Or- 


.leans. Louisiana 70150. —— 


BRITISH 


COMMANDO 


KNIFE 4 


ONLY $275 sach 


9" Overall Length 
5" When Closed 


è Opens instantly MEET eu 
locks auto- 

® Sharp and matically to 
Tough prevent aoei. 

e Stainless Aur PM 
tough stainless 


Steel Blade 
stee] hlade for re- 
; liahle use and hard. 
long service, Money 


plus 25r to cover poxt- 
are and handling. 


WESTBURY SALES CD. 
y P.O. BOX 434, WESTBURY, N.Y. 11590 
DEPT, L-122-PS 


36 HOUSEHOLD PETS. 


BUY Direct: Save—Monkevs, Ocelots. 
Birds. Reptiles, Wildlife. Dog Books. 
List 10¢. Exotic Animal Importers, Inc.. 
Box 1675, Miami, Florida 33138. 


SEAHORSES, Animals, Aquariums 
and Pet Supplies Catalog. 25c. Aqua- 
land. Box 130, Miami. Florida 33145. 


LIVE Seahorses, marine specimens 
aquarium supplies. Illustrated catalog 
25c. Marine, Box 248-07. Dania, Flor- 
ida 33004. 


38 BIRDS & ANIMALS 


950 PICTURE Pet Hobby Supply Cata- 
log 504. ''Everything— You Name it". 
Stromberg's Pets Unlimited, Fort Dodge 
57. Iowa 50501. 


MAKE Big Money raising chinchillas. 
rabbits, guinea pigs for us. Catalog 25c. 
Keeney Brothers Farms, Inc., New Free- 
dom, Pa. 17349. . — — — 

RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry PS 
Mt. Vernon. Ohio 43050. DPA 

$500-5800 MONTHLY Part-Time. Raise 
small laboratory-breeding stock for us. 
We supply equipment. breeders and in- 
structions. Illinois Research Farms. 
Dept. SPB-5. Barrington. Illinois 60010. 

AMAZING  Profits!! $10,000 Yearly 
Raising Rabbits for Wool and Breeding. 
Details 25c coin. American Angora. Mal- 
ta 1. Montana 59538. č — 

$500 MORE Monthly. Raise Rabbits. 
Chinchilla. other small animals for us. 
Equipment. breeders, instructions sup- 
plied. Fox River Valley Research Farms. 
Dept. PSR-051, McHenry. Illinois 60050. 

WATERFOWL. Gamebirds. Chicks. 
Peafowl. Details 25¢, Sunny Creeks. Red 
Lake Falls, Minnesota 56750. 


um Ss, a 


INFORMATION 25c. $3.00 to $5.00 a 
rabbit. raise for Staloch's Rabbitry, Box 
6302. Rochester. Minnesota 55901. 


39 EARTHWORMS, 
CRICKETS, FROGS 


EARN Money raising fishworms for 
us! Exciting details free! Oakhaven-121, 
Cedar Hill. Texas 75104. 


-———— Lu 


FREE Literature— We Teach You To 
Raise. Sell Fishworms. Crickets. 12-inch 
African Worms. Carter Farm-12. Plains, 
Georgia 31780. 


——— en MÀ 


HYBRID Redworms — 5.000-$10.00. 
20.000-520.00. Postpaid with raising in- 
structions. Brazos Bait Farms, Rt. 9. 
Waco. Texas 76705. ea E 

GROW Fishworms, Outstanding new 
Breed produces great profits! Free Lit- 
erature. Fain’s Hatchery-27, Edison. 
Georgia 31746, m 

$15,000 YEARLY Raising Fishworms! 
Three outstanding breeds! Free Litera- 
ture. Instructions. Breeder Redworms: 
5.000-$19.75. Georgia Hatchery, Dawson. 
Georgia 31742, = 

REDWORMS: 1.000-85.50; 5.000-822.50. 
Golden Mealworms. Postpaid. Foster's 
Wormery-3. Mauk. Georgia 31058. 


40 HUNTING & FISHING 
INFORMATION 


FREE Catalog Low direct prices. Fish- 
ing. Hunting. Archery Reloading. Cloth- 
ing. Camping Foods. Herter's Inc.. Dept. 
C62. Waseca. Minnesota 56093. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


^ FREE Catalogue! Thousands war sur- 
plus optical bargains. Lenses. Prisms. 


DIE EuS: 


Telescopes. Binoculars. etc,  Jaegers. 
691G Merrick Road. Lynbrook. New 
York. ek 
TELESCOPES (reflectors) complete 


Many uses remain to he diseavered! AN aan Box 19107-FE. Washington, D.C. $2.49 The Knife recommend- PS17. Hartford, Connecticut 06101. 
OPEN DOOR FOR INVENTIVE IM ——— 0€ Hag. 24 MEINE. ae DISCOUNT Sale. Free Binocular, rifle- 
MINDS! Pyramid kit includes 6 inch CANADIAN Vacation Lands; Full price post & self-protectlon, hunting, fish- SCOpe catalog. Write United Binoculars. 
pyramid, magnetic compass,  instrüe- $385.00. 40 acres, $10 month, Suitable etc, Douhle-edged, spe- — B-5716. 9043 S. Western, Chicago 60620. 


ing 
cially tem 
Sturdy, w 
hide sheath, 
DANCO PRODUCTS 
475 Fifth Ave. 


red black steel blade. 
handle. Genuine cow- 


Dept. 55 
H.Y., N.Y. 10017 


(ions, experiments, ete, $5.00 Postpaid 


ASTRAL RESEARCH COMPANY Dept. P. 


P.O. Hox 585-4 Deiroit, Mich. 48232 


cottage sites, hunting, fishing, invest- 
ment, Free information. Land Corpora- 
tion 3786-D Bathurst, Downsview, On- 
tario, Canada. 


scope, 49 Bay 3S 
Massachusetts 02138. 
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X. Metcalf, Escondido, California 92025. 
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Jl Sporting. 


SCIENCE Bargains! Lenses,  Tele- 
scopes, Binoculars, Microscopes, Kits, 
Parts, War Surplus. Send $1.50 for be- 
ginners' 10 lens kit with instruction 
booklet. Order Stock 2-CN. Request Free 
148-page Catalogue CN. Edmund Scien- 
tific Co., 300 Edscorp Bldg.. Barrington, 
New Jersey 08007. 


GOVERNMENT 
SURPLUS 


43 


JEEPS From — $52.50. Typewriters 


From-—$4.15. Cars From—$31.50. Walkie- 
Talkies. Motorcycles, Airplanes, Boats. 
Typical ‘‘As Is'" Bid Bargains. Excit- 
ing Free List. Write: Enterprises. Box 
402-64. Jamaica. New York 11430. _ 


JEEPS Typically From $53.90 . . 

Trucks From $78.40... Airplanes, Type- 
writers, Boats. Clothing, Camping. 
Photographic, Electronics 
Equipment. Wide Variety. Condition. 
100.000 Big Bargains Direct From Gov- 
ernment Nationwide. Complete Sales Di- 
rectory and Surplus Catalog $1.00 (De- 
ductible First $10.00 Order). Surplus 
ret Box 820-B. Holland, Michigan 


—————Á— — '—— À—9 ÓÀ«— e 


1971 SURPLUS Army. Navy store il- 
lustrated catalog. Send 50c (refundable 
with first $5.00 order). Ruvel 3037 N. 
Clark. Dept, 5M, Chicago. Ill. 60614. — 


"^ GOVERNMENT € Surplus -— How and 
Where to buy in your area. Send $51.00. 
Surplus Information. Headquarters 
Building, PS. Washington, D.C. 


your area $1.00. Hawthorne. 


N.Y. 10532 


45  BODY-BUILDING, 


Bargains. 


“GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery. $2, Satisfaction 
or refund. Gaucho, Box 1769-56, Chi- 


, cago 60690. pep 
Y POWERFUL Muscles Fast! Free bro- 


chure. University Bodybuilding. Box 
4327-B Northeastern, Dearborn, Michi- 
gan 48126. 


KARATE, Judo. Kendo, Tatami 1970 
Catalogue. Oldest Dealer 35c, Judo 
America, B200-1090 Sansome. San Fran- 
cisco, California 94111, 


crm slak 


“NUTRITION for Muscular Growth" 
—Vital. truthful booklet. $1.00, Books, 
Box 1002, Austin, Texas ‘ T8767, 


KARATE--complete — instructions. Il- 
lustrated only $1.25. Bales Co.. 650-PS. 


46 PROFITABLE 
OCCUPATIONS 
FREE Literature—Make - Big Money 


Raising Fishworms and Crickets, Carter 
Farm-10, Plains, Georgia 31780, 


FREE catalogs. Repair air condition- 
ing refrigeration. 'Tools, supplies, full 
instructions. Doolin, 2016 Canton. 
Dallas, Texas 75201. 


FREE Book ''989 Successful, Little- 
Known Businesses." Work Home! Plym- 
outh 45-A, Brooklyn, New York 11218. 


OVER $16.50 an hour. Spare time at 
home! Rubber Stamp industry needs 
small manufacturers. We furnish all 
equipment and know-how! Particulars 
free! Write: Roberts, Room RC-3-AF, 
1512 Jarvis, Chicago, Illinois 60626. 


BECOME a computer programmer 
without paying to learn! Systems pro- 
grammer reveals method. $2.00. Infor- 
mation Dynamics, 420 Market, San 
Francisco, California 94111. 


MAEE $1.00 Per Sale selling engraved 
metal Social Security plates. Free Sales 
Kit. Engravaplates, Box l04607S02A, 
Jacksonville, Florida 32207. 


HOW to Make Money Writing Short 


Paragraphs, Information Free, Barrett. 
antes C-86-52, 6216 N. Clark, Chicago 


$500 MORE Monthly. Raise Rabbits, 
Chinchilla, other small animals for us. 
All equipment. breeders. instructions 
supplied. Fox River Valley Research 
Farms. Dept. PSP-051, McHenry, Illinois 
60050. 


EARN 510,000—5$50.000 Year. Become 
Mortgage Broker. Complete  details— 
United. Box 6284-8, Marietta. Ga. 30060. 


START teaching E.S.P. plus other vis- 
ible phenomena. Send $3.00. 
Psychic Institute, Box 2926, 
Florida 33012. 


CHINCHILLA 
TEED. 25c. bulletin $1.00. Chinchilla, 
11PS, Port Richey. Fla, 33568. 


PROFITABLE Home Baby Shoe Bronz- 


Hialeah. 


ing Literature. NBC, Box 11069PS1, 
Kansas City 64118. 
BEEKEEPING! Profitable. Outside 


Business. Start small. Grow to full time. 
Spend winters in Florida. Free catalog. 
Sting proof equipment. 100-page book. 
175 pictures "5c. Walter Kelley Co., 
Clarkson. Kentucky 4 42126. 


5T BI OA MUNDO AND RN eee -—-— 


| MANUFACTURE AND INSTALL | 
Brick Veneer Wall Covering. i 


Start In Your Garage. No Capital 
Investment., Send For Free Prospectus 


806 5. Knickerbocker 
Sunnyvale, California 94087 


CWE a |) CORRI CREDO ERE IHRE RR 


JEEPS $53.90. Gov't. Items Catalogue 


SELF-DEFENSE COURSES 


Miami 


INCOME GUARAN- 


! MASONRY SPECIALISTS | 
i 
x ke 


47 BOOKS & MAGAZINES 


FREE LIST! 89 Low Cost Books. Golf- 
ing, Bowling, Bridge, Success. Health. 
Wealth. Personality . . . More. New 
England House. Dept. 571-PS, 18 Taylor. 
South Hadley, Massachusetts 01075. — — 


^ MINIATURE Bibles—1000—$25.00. 2- 
Samples—25é, Martin's Service, Rives 
Roads, Martinsville. Va. 24113. 


" "AUSTRALIAN Picture Book''—25(. 
"Australia Unlimited''—50é. “Australia 
Handbook''—756. "Australia Yearbook" 
— $2.99. "Australia-200''—510.93. Twenty 
different Australian magazines— $5.00. 
Ten—5$3.00, Sydney Melbourne newspa- 
pers—$1.00 each. Perth Adelaide Eris- 
bane—75c. Canada-USA postpaid, Aus- 
tralasian News, Box 6428. Torrance. 
California 90504. 


BASEBALL Digest. Play Your Profiles. 
Photos, Rosters. Schedules. Next 4 is- 
sues, $1.00, Dept. PS, Box 702. Evanston. 
Ill. 60204. 

OVER 2.000.000 BACKDATE MAGA- 
INES! Specify needs. Midtown, Box 
917-PS. Maywood, New Jersey 07607, —— 


FREE list of Amazing self improve- 
ment books plus free list of unusual gift 
items, Keevil's Gifts. Dept. 7C5. 6041 
EUM oe Chicago Ridge. Illinois 
6 D. 


^ GRAVITY, new simple theory 52.50 
postpaid. Gravity. 70 South Main, 


Brighton, Colorado 8i 80601. 


— — MÀ ee 


|y HELP BOOK CLUB SELF-HELF BOOK CLUB SELF-HELP BOO CLUB 
ip miem., No malmu purchase. 


setollege education by | ^... yeu quickly master be a Disc Jehay, 
rais Seve time, tuition, | frig, the key is technie Sint cae Mic Gra m 
Highschool too." Send I2 | adieanc 32 | FeC rules, Faces.” Senda 


= , you wili ted . valuable cour 
‘Dise Ham Nice exan, 0 forall ail Cisigers Bo 
your liah iry." "md [e The #1 Hobby." Send $5. rodio licersem." Send $5 


SS IO 1107 a gc 


Enclosed 5$ 2.00 plas S06 postage. To: SELF-HELP BOOK CLUB, Depi 4H 
My name, addet, ZIP ore atoched. MILFITAS, CALIF, 25035 
Flecss wend me (Ist titles mented]: 


48 | TOYS & GAMES 


WANTED: — Radio pi ‘emiums—decod- 
ers. badges, rings, etec.. from 1930's and 
1940's. L. Brown, 6763 Hollywood Blvd., 
Hollywood. California 90028. 


49 9 JOKES. & NOVELTIES 

J FREE World's Lez Leading Catalog 2000 
Novelties, Jokes, Tricks, Knives. Guns, 
Science, Sports Gadgets. Johnson-Smith. 
C-11. Detroit. Michigan 48224. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


WORLD'S finest professional magic 
Joker Novelties. Giant illustrated cata- 
log 10c. Top Hat, Evanston. Ill. 60202. 


—————— Án ! 


BE A Magician! Two booklets explain- 
ing sixty-eight tricks plus large profes- 


sional catalog. 51.00. Magic. Inc., 5080 
Lincoln, Chicago, Illinois 60625. — 
HOUDINI Magic Catalog!! "World's 


Greatest Tricks!! Our 32nd year! Rush 
only 25c. Free trick included! Vick Law- 
ston, Box  2026-S. Pompano Beach. 
Florida 33061. 


COMPLETELY illustrated 84 Page 
Catalogs. 25c. Manhattan Magic. Box 
334-S. N.Y.C. 10011. — o 

~ 500 TRICKS. Douglas famous Magic 


Catalog. only 10c. Better Magic for 
pocket, Club. stage. Fastest mail service. 


Douglas Magicland, Dept. 12, Dallas. 
Texas 75221. — — — — 0 
MAGIC Catalog. World's finest 3000 
tricks Mn] pages tim Premni 


ae eT a 


MAGIC MAGAZINE “Monthly since 
1936, Tricks. dealers. news, 3 month 
trial $1.00, Genii, Box 36088-5, Los An- 
geles, California 90036, 


$1.00 MAGIC Trick Free! Just send 25c 
for Magic-Joke-Party Catalog. Seal, Box 
505A4, Elgin. Illinois 60120. 


i CATALOG 185 pages 25c. 1.500.399 
Tricks, Jokes, Novelties. Elbee, 74085, 
San Antonio. Texas 78207. 


51 COINS & CURRENCY 


1971-8 CENT Free with three 1955-S. 
A Pricelists, Edels, Carlyle, Illinois 
62231. 


LARGE Coin bargain lists free, Sayers. 
1000 Unaka. Johnson City, Tennessee 
378601. 


WILL Pay up to $500 for Joseph Barr 
dollar bills. Five lists available. Serial 
number beginning with B.E.G. Send 
50c for each list. Elgin. Dept. PS371. 
P.O. Box 112, Sewell, N.J. 08080. 


LINCOLNS: 10 TV eS ER 1940: 
25c. Bedrin. 1100A Northeast 125th, 
North Miami. Florida 33161. 


15 DIFFERENT ''S'" Cents 50c. 2 Bar- 
ber Dimes 50c. 5 Buffaloes 50c. 2 Indian 
Cents 50c. 1943PDS Reprocessed Cents 
50c. 5 Warnickles 50c. Sold to Approval 
buyers only. Cash Coins, 309 Hyde, San 

Francisco, California 94108. 


contract Jg s: 


22 "S" LINCOLNS. including 1985585. 
$1.75. 26 1909-1939. $1.75. 10 ''S" Jeffer- 
sons, $1.75. All different. All three $5.00, 
Harris 2715 Park, Santa Clara, Cali- 
fornia 95050. 

COMPLETE U.S. List:—cents to silver 
dollars + supply list + $1000.00 Bank- 
note 25c. Schultheis, Box 1518, New 
Hyde Park, New York 11040, 


UNITED STATES Coins! All types 
mixed Grab-Bag style. Values $6.00— 
$60.00. Send $4.00. Coin Surprises. P.O. 
Box 532, Dearborn, Michigan 48121. 


Complete Wartime Nickel Set. $4.50. 
Catalog 25c. Village Coin Shop. Dept. C, 
Plaistow. New Hampshire 03865. 


100 INDIAN And Lincoln Cents, 1920" 5 
and older. $5.00. 40 Mixed Buffalo 
Nickels, $5.00. 100-1943 Steel Cents, $5.00. 
Wesley Rood. West Union, Iowa 52175. 


TEN Indianheads $2.95; Ten V-Nickels 
$2.80; Silver Dollar $2,75; Bargain Lists! 
Fairway, 121-R. Rye. I New York 10580. 


SILVER Certificate $1.90; Ten Buf- 
faloes $2.00; Lists! Coins Wanted! Nel- 
son, 3465. Rye. New York 10580. 


‘EISENHOWER Dollar orders accepted. 
Free bargain List. Gilbert Coins. Box 
45014. Chicago, Illinois 60645. 


FREE! gift with every order, Semi- 
Key Jeffersons, 1938-D and 1938-5. Both 
$1.85. 11 Piece War Time Nickel Set, 
$2.95. 1843-P.D.S Set, 99c. Hobbyist's 
Vilao Box 781, Lynbrook. New York 
11563 


^ NICE 1939-8 Nickel, — Giant List; 504 
plus 6é stamp. Premiere, Box TT116PS. 
Spokane, Washington 99208. 


“ee " PENNIES. 19418 Through 19715. 
$1.35. Morehead. 2080 Houston. Thou- 
sand Oaks, California 91360. 


UNITED STATES coins; super surprise 
package, only $2.00. CHARLES COIN, 
Box 164—Midtown. New York 10018. 


| U.S. $20 GOLD pieces (uncirculated) 
$4950. J. Pfeifer, A.P. 578, Nogales, 
Sonora, Mexico. 


52 STAMP COLLECTING 

RUSSIA-Paintings. Airmails, Rockets, 
Olympics, 25 others 10¢, Attractive pac- 
ket approvals, 3-5¢ a stamp. Cancel 
service anytime. Gouge. Box 885E, Eliza- 
bethton. Tennessee 37643. 


“SPACE Stamps" 25 Different. 10€. 
Approvals. Hunt, Box 628, Dept. S. Stony 
Brook. New York 11790. — 


FREE! Fine. Old U.S. Stamps with 
request for quality U.S. Approvals. Lilbro 
Stamps, Box A, Old Bethpage, New 
York 11804. 


^ SENSATIONAL Clearance. Forty Dif- 
ferent Packets. $1.00, Norge Company, 
Wyckoff. N. J. 07481. 


FREE! Fascinating Prehistoric animal 
StAMps. Approvals, eritage, Box 
20374PS, Dallas. Texas 75220. 


SPACE—25 beauties 10¢. Approvals. 
Free exchange. J B E Stamps, Box 
12444, Port Worth, Texas 76116. 


LEARN MORE ABOUT STAMPS, Get 
Linn's Stamp News— Weekly newspaper 
about stamp collecting, Sample only 30€. 
Linn's, Box 29PS. Sidney. Ohio 45365. 


FREE! Big Bargain Catalog—New Edi- 
tion listing thousands of bargains in- 
cluding U.S. & B.N.A. stamps, packets, 
albums. accessories and supplies. Also. 
fine stamps from our approval service 
which you may return without pur- 
chases and cancel service at any time. 
Jamestown Stamp. Dept. E51PS, James- 
town, New York 14701. 


NUDES set (4)—Unusual Approvals 
10c. Atlas, Plainfield, Racine. Wisconsin. 


U.S, Mint Specials! Flag Set Complete. 
$1.00; lc, 2c, 3c Famous Americans (21 
different). $1.00. Free list. Brooks. 2601 
Avenue ''U'". Brooklyn. N.Y. 11229. 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at lc each, 
mounted in Scott order. Bullot Philatel- 
ics, 6815 Bay Parkway, Brooklyn, New 
York 11204. 


"AFRICA." 25 teautles. 10c. Approv- 
als. Gorliz, Box 1915CS. Naples. Florida 
33940. 


NEW Issues—Free Weekly Illustrated 
list. Brooks, 2601-P Avenue "U." Brook- 
lyn. New York 11229. — 


50 YEARS Old. fifteen ‘different Unit- 
ed States. over fifty years old—l0c with 
approvals. Jaxon, Box 145-S, Brooklyn. 
New York 11230. 


ABSOLUTELY Free United States Mint 
Souvenir Sheet When Requesting United 
States Approvals. K&B, Box 70. Brook- 
lyn. N.Y. 11223. 


YOURS FREE! 20 Almost Rare Stamps 
from 12 Lost Nations—Most a Half-Cen- 
tury Old! Nations overrun by invaders 
and never freed again. Stamps so ap- 
pealing that experienced and ipee 
collectors alike wil want them. You g 
110 other stamps from Britain's Last 
Empire plus illustrated Album to keep as 
a Bonus should you buy $1 from our 
Approval Selection. Or return Album and 
110 stamps with selection and buy noth- 
ing. Cancel Service anytime. But Lost 
Nations stamps are yours to keep! Send 
l0c for mailing while supplies last. Ken- 
more. Milford LN 677. N. H. 03055. 


MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC. 
6000-PS, San Francisco. Calif. 54101. — 


UNITED States commemorative collec- 
tion containing 33 different—10c. Ap- 
rovals. White. 516-W Avenue L, Brook- 
yn 30. New York. 


FAR East Assortment— Viet Nam, Ja- 
pan. Korea, Formosa and others onl 
l0c with world wide Approvals, Clar 
Stamps, Dept. 58V, Muskegon, Michi- 
gan 49444. 


80 DIFFERENT U.S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. 
Only 25c. Approvals included. Willett 
Co.. Box 338-Y, Yorktown Heights. New 
York 10588. EN 


5000 USA. Contains airs. dues, presi- 
dentials. revenues, 18th Century. high 
values, etc. 53.00. 300 pre-1940 USA 
Commemoratives $2.00; 700 $4.00. 1500 
foreign $1.00; 5000 $3.00: 9000 $5.00. 
No approvals. Meyers, 5321 Fleming, 
Richmond, California 94804. 


225 STAMPS FOR ONLY 10c! Air- 
mails. Pictorials; stamps from strange 
countries cataloguing up to 25c each! 
Plus unustial stamps to examine. Buy 
any or none. return balance. cancel ser- 
vice anytime. MYSTIC STAMP CO. 
Camden 55, New York 13316, 


WOW! 110 All different Germany 10c. 
Commemoratives, Airmails, High Values. 
Big catalog. bargain lists. Also. fine 
stamps from our approval service, which 
you may return without purchases and 
cancel service at any time. Jamestown 
Stamp. Dept. A5IPS, Jamestown. New 
York 14701. 


103 DIFFERENT Germany 10¢ free 
paintings set approvals. Valley Stamps, 
Box 11765. Phoenix, Arizona 85017. 


“PICTORIALS. 44 Worldwide 10c. Ap- 
pasar” Casto, Box 927, Largo, Florida 
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FREE! 88 DIFFERENT COUNTRIES!! 
AN incredible Collection of genuine 
postage stamps ... from Azerbaijan to 
Zumbia. all around the world! Stamps 
from the North and South Poles. British, 
French, Portuguese, Spanish Colonies. 
Ancient Stamps, New Issues. Airmails, 
Commemoratives, Moon and Outer Space 
Stamps—from 88 Countries! Also. other 
exciting stamps for free examination, 
Buy any or none, return balance, cancel 
privilege any time. Plus Big Introducto 
Catalog. Send 10¢ for mailing. H. E. 
Harris. Dept. 55-5. Boston. Mass, 02117. 


“VAN i Gogh Gold-Framed Paintings. 
Multicolored complete postage set Free! 
If Approvals Requested. Frija, RFD 1, 
Box 157A, Red Hook. New York 12571. 

STAMPS Free! New Issues — New 
Countries — Triangles — Rockets — 
Olympics — Scouts — Birds — Flowers 
— Animals — Also old Canadian and 
U.S. Stamps. Plus complete illustrated 
Canadian Stamp Catalog. Send 10c for 
mailing. Gray Stamp Co.. Dept. B. 
Toronto, Canada. 


SEND only 10c for the most wonderful 
catalog of stamp offers in America. You 
will also receive a special bonus collec- 
tion of over 150 different stamps from 
Congo, Nigeria, Mauritius, etc. Littleton 
Stamps. Dept. MN-2, Littleton, New 
Hampshire 03561. 


GIANT Stamp Collection including: 
Astronauts, Satellites, Moonrockets, Boy 
Scout issue, complete U.N. Set. recent 
Olympic and Sport issues from many 
countries, etc.. Plus Big Stamp Diction- 
ary and Approvals. Everything 10c. 
Stampex. Box 47RP. White Plains. N.Y. 
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PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd St.. San 
Diego. California 92105. 


50 DIFFERENT U.S. commemoratives, 
15c. Approvals. Cambridge. Box 2311. 
Heath, Ohio 43055. 


"SPACE'" Pictorials. others, 
ferent—10c! Approvals, Shaw. 
E-62, Montevallo. Alabama 35115, 


RARE Old U.S.. Famous Americans, 
Flags. Commemoratives on approval. 
Surprise to Buyers. Metropolitan Stamps, 
Box 312P. Jackson Heights, N.Y. 11372. 
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ISRAEL. 15 different 15c. Approval 
Accompany. Adults only. Cooper, Box 
459, Palm Springs. California 92262.  —— 


I PAY $250 each for 1924 1é green 


110 dif- 
Drawer 


Franklin stamps, rotary erforated 
eleven ($2,500 unused). Send 25¢ for 
illustrated folders showing amazing 


prices paid for old stamps, coins, collec- 
tions. Vincent, 85FG, Bronx. N.Y. 10485. 


25 BEAUTIFUL large Spain lüc. Ap- 
provals. White, Box 26265BD, Indian- 
apolis. Indiana 46226. 
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FREE Surprise collection sent with ap- 
provals. Jay. 1784 Union, San Francisco 


SENSATIONAL Free Offer-20 Outer 
Space Stamps. Selected Approvals. Louis 
Morrison, 1027 Maryland. Cape May, 
New Jersey | 08204. 


100 OLD U.S. Stamps bet between 1861 
and 1935 £1.00. Rousch Stamps, 423 
Shepard, Mansfield, Ohio 44907. 


25 MALAYSIA. 10c with approvals, 
$5010. Box 528555. Phoenix, Arizona 
60010 


“ISRAEL. " 25 Beauties. 10c. Approv- 
als, Cohen, Box 830P5S. New York. New 
York 10010. 


FANTASTIC Triangles. Diamonds. 53 
others. 6c. Approvals, Longhorn Stamps, 
Lubbock. Texas 78410. _ 


100 DIFFERENT United States 
Stamps. Only 25c with U.S. yr gl deca 
aneron: Box 547K. North Mia Flori- 
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50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 
1592 Mansfield. Ohio 44807. 


NUDE Set Plus 25 Different Famous 
Paintings only 25c with approvals. 
pi geal Box 212, Reynoldsburg, Ohio 
4 


TEN Different Nudes—20c. Approvals. 
Stamp Farm, 2530, Oxford, Wisc, 53952. 


GERMANY—15 different plctorials. 10€ 
with space set and approvals, Tremere. 
Ormiston, Saskatchewan, Canada. 


^ “INVERTED Error’ Dag Hammar- 
skjold. 6c with approvals. Belmont 
Stamp. Washington, D.C. 5. 


APPROVALS: Plus Collections by year. 
Martus. . 183 5 Senaca. Bushkill. , Pa. 18324. 


25 DIFFERENT South America! 
Sharp! 10c with and Calif. 94508 Box Em 
Station A. Richmond, Calif, 


FREE duplicate rar approv- 
als. Belden. Box 4175c. Dearborn. Mich- 
lean 48126. 


PHILIPPINES. 101 different, 50c. ap- 
provals, Boese's. 10 East Tokay, Lodi. 
California 95240, 
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STAMP Wallet filled with pictorial 
stamps—1ü0c with approvals. Degler. 
R.D. -2. Pottstown. Pennsylvania 194 


FREE! 50 year old set. Inex 
ApoTONM iS Accompany. Peart. 781 
dale. Downey. California 90240. 
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$5.00 IN high catalog value worldwide. 
$1.00. Satisfaction guaranteed. Valler 
"rn 2806 W. Ruth. Phoenix, Arizona 


naive 
Dins- 


— 100 CANADA 25c. Excellent value. Ap- 
provals. Continental Limehouse, On- 
tario. Canada. 


FREE! ! ! Beautiful stam 5— Gold. 
silver. others. Approvals, Delor 21127 
Fleetwood. Harper foods. "Mich. 48225. 


~ SPACE—Twenty Five for dime, With 
request for approvals. Harford Stamps. 
2619 Wryeliffe Road, Baltimore, Mary- 
land 21234. 


50 FAMOUS Paintings 50¢ when re- 
guesting worldwide approvals C & F 
tamps. 655 Forbes Street, E. Hartford. 
Conn. 08108. 


. 25 MINT 20€ with approvals. The 
LaDows, 631 N, W. "1st Ave.. Hollywood, 
Fla. 33024. 


14.000 DIFFERENT! Amazing new 

lan builds your collection systematical- 

Country by Country. Only 50c weekly. 
Ware. Monroe 70, Connecticut 06468, 
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NOW Rockets, P Paintings, Glant Beau- 
ties, others. 10c, Approvals, Tiget. Box 
1496. Denver, Colorado 80201. 
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" FREE 25 Different Russia with Ap- 
provals. J. Nutt. Box 357, Penn Yan. 
New York 14527. — Med 

25 U.S. Free with Approvals, Collier. 
Box 755. Folkston. Georgia 31537, 


“SOUVENIR Sheets Czechoslovakia 
1937 Plus Japan 1947 Plus Jugoslavia 
Set 25c. Approvals. Kingman. 65 Page. 
Yonkers. New York 10704 


~~ APPROVALS. International up to 90; 
off. No Gimmicks, Drvz. Box G9209. 
Treasure Island. Florida 337: 33740. 


U.S. Bargain; 50 different 10c with 
beautiful world-wide approvals. Stamp 
Center. Kennebunk, Maine 04043. 


307 DIFFERENT triangles, sports. 
topicals. etc. Worth near 58.00. Onir 
25c. Bargain approvals. Javto Stamps, 
Box 177-W. East Syracuse. N.Y. 13057. 


SURPRISE Collection! Exotic mint 
British Colonials absolutely free x 


approvals, Viking. Great Neck 5, 


54 RADIO, TELEVISION, 
HAM EQUIPMENT _ 
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J6é "TUBES. ] Radio & TV! Free € Free Color 
Catalog. Cornell, 4217-8. University. 
San Diego, California 92105. ^ 

GOVERNMENT surplus electronics. 
Ben eteers illustrat catalog — 25c. 
na. Nahant, Massachusetts 01908. 

LINEAR AMPLIFIERS: 10 Meters, 
"Hawk'" 25 watts—$50.05: "''Ralder''— 
100 watts - $139.95; ''Maverick-250''— 
250 watts-$244.95, AM/SSB. ur oed 
50 watt 12 Volt mobile - $99.95; ‘‘Ban- 
dit II'" 100 watt mobile - 5169. 56. 20-35 
megacycles. (Illegal viewed D Por meters.) 
Dealer inquiries invited. A Manufac- 
turing Co.. 1217 Avenue ar Scottsbluff, 
Nebraska 69361. 
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55 HI-FI, STEREO, 
ELECTRONICS 
SPEAKERS. speaker systems: car. 
home. complete pe pinar p a ctory -direct 
lowest prices! Free catalog. Micon-3. 
1440- Avenue, Oakland OE tif. 94601. 


SLEEP-LEARNING KITS — endless 
tapes. timers. complete outfits. Catalog 
ht RAUM, Box 24-SB, Olympia. Wash- 


HOBBYISTS—Electronic components 
at huge savings. Transistors 6:25c, re- 
sistors 5c. capacitors 10¢. Thousands of 
items. Free catalogue. Sasco Electronics. 
1009 King St.. Alexandria. Và. 22314. 


ELECTRONIC kits—ampliflers—pre- 
amplifiers—psychedelic strobe lights— 
metal detectors—color organs—digital 
instruments—guitar amplifiers, etc. Free 
Catalog. SWTPC. Box PS 32040. San 
Antonio. Texas 78216. 


56 — PHONOGRAPH 
RECORDS, TAPES __ 


FREE Catalogues. 2000 hard to find 
unusual records, Rose's, 128 Breckin- 
ridge. Lou! Louisville, Kentucky 4i 40207. P 


FREE Catalog—Cassettes, ‘Cartridges. 
All Labels. All Artists. at Fantastic 
Discounts! Al Roseman, P. O. Box 
16083, Philadelphia, Pennsylvania 19114. 


OLD RADIO PROGRAMS on tape. 30 
minute program on cassette plus catalog 
$1.00. Wireless Trader. Box 6866, Bir- 
mingham. Ala. 35210. 


FREE Catalog! Oldies But Goodies! 
nı 1800 titles! Carroll's. 703A Rozas. 
Ville Platte. Louisiana 70586. 


57 MUSICAL 
INSTRUMENTS 


LEARN Banjo-5-string B Bluegrass. No 
music. Makes learning easy. Free details. 
Blaylock. Box 25-D. Marietta. Ga. 300620. 
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FREE instrument catalog. Big Savings. 
Discounts. Globe Music. 3522 Church 
Avenue. Brooklyn. New York 11203. 


ACCORDIONS And Amplifiers, Excel- 
sior and other famous makes. Save 50°; 
Bur Direct. Factory Distributor. Terms. 
Trades. New-Used. Free Home Trial. 
Free catalog and Discount prices. Ex- 
celsior. Dept. P, 3147 North Luna. Chi- 
cago 6i 


REBUILD A Player Piano! Details 
from Vestal Press. 


estal 6. N.Y. 13850. 


GUITAR Making Books. Imported 

5. . Accessories, rry 
25c. GUITAR CENTER. Box 15444 
Tulsa. Oklahoma 74115. 


30°, DISCOUNT, Name Brand Musi- 
cal Instruments. Free Catalog. Freeport 
Music, 127C Sunrise Highway. Freeport, 
New York 11520. 


GUITAR. Banjo Making books p plans. 
wood. necks. tools. List 25c. Wildwood 
510 East llth Street, New York. New 


York 10009. 
WHOLESALE Professional Guitars. 
Amplifiers, 


Carvin, Escondido. i California 92026, 


GUITARS. "MANDOLINS. BANJOS, 
Complete stock of Gibson Martin gui- 
tars. FREE 66 page catalogue parts and 
accessories. Big savings. New York dis- 
count prices. Send 50c postage. han- 
dling. Eddie Bell Guitars. Dept. PS, 
201 W. 49th. New York 10018. 


GUITARISTS— Busy? 5 minutes week- 
ly teaches strums. barres, melody. Begin- 
ner-advanced. Samples. 10c. Steele. Box 
114. San Rafael. California 94902. - 


"VIOLIN and Guitar makers—send for 
latest Free Catalogue of woods & acces- 
sories, International Violin PS1, 414 East 
Baltimore St.. Baltimore 2. Md, 


58 SONG WRITERS 


POEMS set to music. Songs recorded. 
Send poems. songs. Crown Music. 49-P 
West 32. New York 10001. 


SONGWRITERS! Poets! Spiritual and 
religious poems. songs wanted for re- 
cording bx Chapel Symphony Orchestra 
and Choir. We pax all recording costs! 
Dept. PS. Chapel Recording. P. O. Box 
162. Wollaston. Massachusetts 02170. 


J SONGS. Poems Wanted! Accepted 
songs published. recorded at our ex- 
pense! Talent 17-PS Longwood Road, 


Quincy. Massachusetts 02169. 


FREE Song Selling Information. Peer- 
less Music Publications. Box  193-P. 
Bloomfield. Connecticut 06002, 


POEMS wanted for songs. Nashville 
Music Productions. Box §001-M, Nash- 


ville. Tennessee 37204 

59 IMPORT - EXPORT 
CLOSE-Out! Watches $3.95. Records 

10¢. Thousands items. Free List, Marco. 

PS10. Ashburn. Georgia 31714. 


60 BUSINESS 
OPPORTUNITIES 


MAKE 51.00 Per Sale selling anerat ed 
metal Social Security plates, Free Sales 
Kit. Engravaplates. Box  104607302B. 
Jacksonville. Florida 32207. 


BABY Catalogs!! Your imprint. Fast. 
continuous profits. Sample catalog. par- 
ticulars 254. Camellia Cottage. Box 223- 
PS2, Lake Charles, Louisiana 70801. 


HOW To Finance Your Own Business. 
Get $500 to $2 million. Small loans easy. 
Ee detalls. Capital-3. Kerrville. Texas 


BIG moner. making candles in home. 
We show vou how. Evervthing furnished. 
Details free. Hazel Jay Co. Waseca. 
Minn. 56093. 


SELL Quality Products from around 
the world. Seven Seas Traders. Dept. PS. 
Box 231. Elgin. Ill 60120. 


ALERT YOURSELF! Learn how unique 
Report presents business opportunities 
nationwide. Details rushed. Sherwood 
Publications. Box 517E. Brundidge, Ala- 
bama 36010. 


FREE Book “3999 Odd. Unusual. Suc- 
cessful Businesses" on request. Work 
home! Small Business Index. Dept, 3. 
Kerrville. Texas 78028. _ 


$30.000 POSSIBLE! Escape ‘the Tat 
race. Start xour own business, Write to- 
dav, Department 1201C. Box 45. Com- 
merce. Oklahoma 74338. 


SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Begin- 
hers: Get free copy “Make Money By 
Mail." Discloses free advertising. profit- 
able products. Maileo, 1554 Sepulveda. 
Dept. E2695. Los Angeles 80025.  — — 


5200. 00 DAILY in Your Mailbox! Y« Your 
Opportunitv to Do What Mallorder Ex- 
perts Do. Free Details. Associates. Box 
136-B. Holland. Michigan 49423. 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rock-bottom prices. Closeouts. bank- 
rupts. Dropship merchandise. Automo- 
biles. Worldwide imports. Hongkong 
clothes. Free details. International Bu*- 
e esc 16386-PS5. Portland. Oregon 


PA Systems. Free Catalog. 


1212J. Chicago. Illinois 60680. 


WORLD'S CEN Wholsssie Supply. 
Buy irom 19.00 8 European, Japa- 
nese and Hon DE rea Many 
below wholesale! ave your own im- 
pr rinted Catalogs. Free Details. Bargain- 

unters Opportunities. Box 730-B, Hol- 
land. Michigan 49424. 


BUILD Custom Cases at home for 


profit. Get orders by mail We supply 
materials. instruction—everything, Pres 
Home Business Details. CSCC, 6961 


CSC, Hayvenhurst Avenue. Van Nuys. 
California 91406. 


~ $100.00 WEEKLY spare room. Raise 
redworms Odorless. Soilless way. Charles 
3391 Box 116-C. Bushnell Florida 


FRANCHISING? Amazing New Way to 
om, Xo lg rer ater “re for free 
ern Franchis agazine-W. 

Des ‘Plaines. Ill. 600168. s " 


FREE Literature—Make Big 
Raisi Fishworms and Crickets, Carter 
Farm. Plains. Georgia 31780. 


MAKE Money at Home Metallizing 
Baby Shoes. Plastics. Novelties. Gold. 
Silver. Bronze. Free Facts. Kiktavi. Box 
212'B. . Inglewood. California 90305. .— — 


825. 00 HUNDRED Addressing Possible! 
Year ‘round. Special information in- 
cluded 25¢ and self-addressed stamped 
envelope. Cove 627-BF Franklin, Clear- 
water. Fla. 33517. 


MAGNETIC Sign Shop complete with 
Vac-A-Matic machine and supplies. 
Rapidly growing demand earns 900°; 

rofits at home! Nationwide Plastics, 

pt. DB. 4200 N. Panamint, Los An- 
geles, s. Calif. 90065. 


" MAKE 2 to 3 times your cost whole- 
saling 1001 unt Gifts. Mail Order 
Specialties.  'Toys. Novelties. Carded 
Merchandise , . , Guaranteed lowest be- 
low wholesale prices, Free home busi- 
ness details, SMC 6963-550, Hayven- 
hurst Avenue, Van Nuys. | Cal. 91408. 


MAIL Baby Catalogs imprinted with 
vour address to New Mothers for Big 
Profits! Details 25c, Volz-PS. Ypsilanti. 
Michigan 48197 


EARN Money raising fishworms for 
us. Write: 


Oakhaven-43, Cedar Hill. 
Texas as 75104. — 


MAKE $1.00 00 Per Sale sellin 
metal Social Security plates. 
Kit. Engravaplates. Box 
Jacksonville. lorida 32207. 


VENDING Machine Catalog. Rake. 
523 PS Spring Garden. Phila.. Pa. 19123. 


I MADE 840.000.00 Year by ‘Mailorder! 
Helped others make money! Start with 


Money 


engraved 
ree Sales 
104607302B. 


$10.00—Free Proof! Torrey. Box 318-F. 
Ypsilanti. Michigan 48197. — —  — — 
CLIP Newspaper items. 51.00-55.00 


each. Details free. Walter. Box 1360-SA. 
Erie. Pennsylvania. 
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$75.00 THOUSAND. Home Addressing. 
nghand. tvpewriter. Information, send 
stamped. self-addressed envelope. Brew- 
ster. 1348- TG. Clearwater. Florida 33517. 


MAILORDER Book Publisher Wants 


Dealers. Jan. Box 765. Wild Rose, Wis- 
vonsin 54984. -" eee p 
J MAKE up to 900’; Profit with your 


own Magnetic Sign Shop! Rapidly grow- 
ing demand for 3-Dimensional Magnetic 
Signs on cars and trucks! Start in ga- 
rage, workshop. or kitchen, Full or spare 
time, Write today for free details. Na- 
tionwide Plastics, Dept. 41. 4200 Pana- 
mint. Los Angeles, Calif, 90065. 


__ SELL Watchdog Fire-Burglar Alarms. 
200°, Profit. Watchdog-PS4, Williams- 
burg. Ohio 45176. 


I Made $2,000.00 Monthly by 


mail- 
order—evenings only, You can too! Free 


Proof! Kingman. Box 722J. Erle, Penn- 
svivania 16510. — — ! 

MAILORDER. How to repare your 
en catalog for pennies. 


m (c 
ie-MHZ. Brooklyn. N.Y. 11219. 


LETT manufacturer offering 
home distributorships, Sell recorders and 
cassettes, General Cassétte Corporation, 
1324 North 22nd Avenue. Phoenix. Ari- 
zona 85009. 


GROUND Floor opportunity in an En- 
graving business of your own—spare 
time or ful) time. One piece of raw ma- 
teria] costing $4.50 will produce products 
worth $180.000! Free particulars! Write: 
Warner. Room EC-3-AF. 1512 Jarvis. 
Chicago. Illinois 60626. 

$1000 DAY - 150°; profit. Selling bv 
mail No investment in inventory. Part 
time-full time. Unlimited potential. 
Complete details $1.00. National Box 


GARDENCRETE: 


different lawn 
and garden items. 


isi 1 easy- -to-make bird baths s urns, patio 


stones and other concrete items to gar- 


den centers, florists and homes. Spare | 


or full time profitable income with low 
investment. Send Dollar for illustrated 
catalog. ‘Opportunities & Instruction" 
and other literature, 66 pages. 


SPILLMAN, Box 7847-PS., 
Columbus, Ohio 43207 


MAKE BIG PROFITS Mailing Baby 
Catalogs to New Mothers with your ad- 
dress imprinted. Details 25c. Lancer En- 
terprises. Dept. 27. Indian Springs. Ne- 
vada 89018. 


SELL Books by mail. Complete dealer 
setup—20c. Midwest Mail Sales 


44R2-PS, Shawano. Wisconsin 54168. -t 


250.000 NEW MOTHERS EVERY 
MONTH! Bonanza for Bronzed Baby 
shoes! $50.00 a day profit. No invest- 
ment, no inventory. Full or spare time. 
Exciting details Free. Senti-Metal. 1919 
Memorr Lane, Dept. 9E. Columbus. Ohio 


43209. 
MAILORDER! Make big money work- 


ing home. Free report reveals million- 
aires’ Secrets! Executive (1B5), 333 
North | Michigan. . Chicago € 60601. 


profit- 
able world-wide mailorder business from 
home. without capital: or travel abroad. 
We ship proven plan for no risk ex- 
amination. Experience unnecessary, Free 
details. Mellinger. Dept. E2695. Los An- 
geles W 90025. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible mending. Make tears. holes dis- 
appear from clothing. fabrics, Steady 
year round demand from cleaners. laun- 
dries. homes. Details Free. Fabricon. 
1535 Howard, Chicago 60626. 


; ^ $600. 00 PROFIT! Mailing 100 Catal Catalogs. 
Sample, complete instructions, only 
$1.00. Digest. qox 8B39PSR. Long Beach. 
New York 1156 


VENDING I No selling. . Routes 
earn amazing profits, Big catalogue Free. 
Parkway Corporation. 715-PS Ensor 
Street, Baltimore. Md, 21202, 


— 1 MADE $17.000 ON ONE: DEAL 
YOU Can Too! Complete Information. 
United. Box 6284-B. Marietta, Ga. 30080. 
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| "MAILORDER Laws And Regula- 
tions. $2.00. Explains mailorder ll- 
mailorder taxes. etc. (Dealers 
wanted.) Neil H. Tasker, Shamokin. 
Pennsylvania 17872. 


SELL Beautifully Colored Social Se- 
curity Plates. Big Profits. Free Sample! 
Steve Wright. 1075 Ringwood Avenue, 
Pompton Lakes. New Jersey 07442. 
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1.000.001 PROFITABLE mailorder op- 
portunities, Free list! Specialty. Box 
45PS. Lakeside. Iowa 30588. 


MAIL Order Opportunities Galore! 
Popular Advertiser Magazines! Sample 
l0c. Labon. Box 54386—PSM—Los An- 
geles, California 90054. 


EARN $60.00 DAILY manufacturing 
Concrete Fence Posts. Practically no in- 
vestment. Send stamped-addressed en- 
velope. American xcelsior Springs. 
Missouri 64024. 


PIANO Tuning — Learned quickly mnt 
home! Tremendous field! Musical knowl- 
edge unnecessary. GI Approved. Infor- 
mation free. Empire School. Box 327. 
Miami. Florida 33145. 


 IMPORT-Export opportunity, 


ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales. 3636 Peterson, Chicago 860645. 


MAIL Order — sell Books — part, full 
time — fascinating profitable — details 
— Jobre. Box 257. Great Neck, N.Y. 11 11023. 


$70 WEEKLY—Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax, 34741D. Los An- 
geles 90034. 


HOLLYWOOD  Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
perience unnecessary, Unlimited Unique 
Pottery Designs. Easily Made Without 
Moulds. Bird-baths, Fountains, Wishing- 
Wells, Water-falls, etc. Chemical Color- 
ing Formulas. Marble-glazing. Free il- 
lustrated Brochure. Concrete Facts, 602 
Athens Street. Altadena, Calif, 91 1001. 


VACCUM Sign Machines 
$65.00. Homecraít, 2350 W47. 
Colorado 80211. 


J SUCCESS with balanced | living | groups. 
Write: Aim. Box 2404. San Leandro. 
Calif. 94577. 

MAILORDER Monevmaking Kit. Start 
home. Capital unnecessary. Free Details, 
Pictures. Prudential, Box 327-PS53. Bog- 
ton 02199. 


$200.00 SPARE Time earnings with 
vour Tablesaw. Write: Workshop Four 
3800 Harney, Vancouver. Wash. 98660. 


MAKE Magnetic car r signs. Write 
Route 1. PS-49A. Bardstown. Ky. 40004. 


$500 MORE Monthly. Raise Rabbits, 
Chinchilla. other small animals for us. 
Equipment. breeders. instructions sup- 
plied. Fox River Valley Research Farms, 
Dept. PSO-051. McHenry. Illinois 60050 


INSTALL Burglar alar ms without pre- 
vious experience or costly equipment. 
Big profit. Free details. Nasco, 11071 
Massachusetts. Dept. E2695. Los An- 
geles 90025. COMETE, 


PREPARE Tax Returns— —Housewife Jo 
Ann Netzlev made 25.500 last season. 
Train at home. VA Approved, Natlonal 

Y. 10952. 


14"x20". 
Denver, 


Tax School. Monsey HC, N. 


ESTABLISH Profitable Mailorder Buş- 
iness! Everrthing furnished. Vikari's, 
Box 1312PS, Salt Lake City. Utah 84110. 


RARE Opportunity!!! Hundreds Arn- 


tiqued Parchment“ — Reproductions ! ! 
Documents. Posters. Money . , . Ad- 
vestising imprinted!! Garren's Xenia. 


MAILORDER Offers Galore. vour 
name listed nationwide 25c. Receive op- 
portunities. catalogs. etc, Doorbar-PS. 
3364 Northwest 35 St.. Ft. Lauderdale, 
Florida 33309. 


SERVICE needed vour area. i. Competi- 
tion rare. Sts, Box 564. Buena Park. Cal- 
ifornia 90620. 


+ 


ver 


L- 


experience necessary! 
Tit 


$15.00 HOURLY net profit—Own your 
own business. Quickly learned service 
business. Low investment ds your 
own nationally advertised business while 
continuing present job. Details plus one 
of many products. Send Only $2.00. Red 
Carpet International, P. os 2n 11987, 
Atlanta, Ga. 30305. Dept. PS 


CASH In Big! Mail your oi n imprint- 
ed Baby Catalogs. lways Profitable. 
le catalog. complete profit detalles, 
Drane. 152PS, Paoli, Pennsyl- 
vania 1i 18301. 

AMAZINGLY Profitable Home Busli- 
ness! Free Information, Raf-Enterprises, 
Ps-5, Remsen, New York 134 13438. 

HOMEWORKERS Wanted to stuff en- 


velopes, Send self-addressed stamped 
envelope, Tayco, Box 8010-PS, Stockton, 


California 85204. 
p VOODWORK Profits!!!! Tablesaw, 
Guar ranteed manual, 


bandsaw 
po Woodkratt. CB as Springdale, At- 
| Georgia 3 


E. Da DAY, Mans DID concrete 
Blocks. Mold Equipment Catalog 

"rin "d refundable. Carlane, Route 
Box 95, Rapid City. South Dakota a STIL. 


YOUR OWN MAILORDER Catalog! 56 


Popular Products All Drop-Shipped-No 
Merchandise Investment! FR Bro- 
chure! PS571, Rosa, 2210 Bouthwest 
Eight. Miami, ‘Florida 33135. 
CLIP newspaper items, To $10.00 each. 
c free. Foster, 272-P5, Brooklyn 


Baby or gift catalogs, imprint, 
Big pr profits! Details, $1.00. Krefski, 
B Lee, Plymouth, Penna. 18651. 


MAKE durable building plastic easily. 
Waterproof. Fireproof. Economical. Bays 
Laboratory, Cedaredge, Colorado 81413. 


Eid GEN. 


EARN $1000 ! Monthly with Mail Order 
collection agency, Continental, Box 
2023B. Des Moines. Iowa 50310. 


EASY. BIG PROFITS! New 15.000 
word-''How to Win Mailorder ge 
must help you! Limited supply. 

and discount 


drop-ship setup ‘Coupons 

Satisfaction guaranteed. £3 value—only 
1 now! Assured. 4913 Northwest 35, 
klahoma . City. _ Oklahoma T3122. — 


$1,000.00 PROFIT From 1.000 Malil- 
ings! George, Box 2188P5, Cypress, Cali- 
fornia 93630. 

MAILORDER Catalogs —No inventory 
—Over 150 unusual products—Details 
free—Jacknans, Department CAS, Hat- 
tertown, Newton, , Connecticut 06470, 06470, 

$5,000-§10,000 YEARLY selling books 
by mall. Spare time. Low Investment. 
Details. Jo- . Box 296B, Arnold, 
souri 63010. 


BABY CATALOGUE BUSINESS $26.45. 


Complete Bet-up, Free details. King 
Service, P.O. Box 1341, Lawton, 
Okla. T3501... 


START AT ONCE in & fast growing 
business. Unlimited potential in expand- 
ing market with our prestige catalogs. 
No door to door selling! Work from 
home! No merchandise investment or 

Profits to 100%. 
anies, Box 3348-A4L1, Vancouver 3, 


B.C. 


FABULOUS Profit!!! Growing Bean- 
sprouts at home, Spare time. De- 
i 00 Box 288PS5, Gladstone, Oregon 


^ START your own Correspondence 


School at home in your spare time— 
United Career Schools, Box 1607, Covina, 
Calif. 91722. 


^ PROFITABLE SCREEN PRINTING 
#4 TO Learn. Meadowlark, 6000 Rose- 
lawn, Dayton, Ohio 45430. 


~ $100 A DAY Possible! Wholesale Busi- 
ness! Free Information! Xcito Products, 
i W-2A, 5715 N. Mozart, Chicago, 
Illinois 60645. 


BOOKKEEPERS earn $500.00 week. 


Operate Bookkeeping Tax Service. De- 
mr. free. Universal Bookkeeping, Box 
. Springfield, Missouri 65801. 
NU PROFIT Bronzing Keepsakes. 
Free Literature. NBC—Box 11069-PS3, 
Kansas City i 64118. 


- DRAFTSMEN! Operate Own DRAFT- 
ING SERVICE: Full, Part Time; Ex- 


[pair Unnecessary; Free Details 
oberts Company. 1741 Circle Road, 
Baltimore, Maryland 21204. 


"BUY Thousands Products Wholesale, 
Resale at Amazing Profits. Free Details. 
Howard, Box 1647, Sumter, S.C. 29150, 


YOUR | Dealership | awaits. Solid opp« oppor= 
tunity selling information by mail. Cata- 
logs. stationery, etc. with your name 
imprinted. Free details—samples..Agora, 
Box 1001H, Albany, New York 12207. 


CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
and be local agent, experience unneces- 
sáry. May start while presently employed, 
Five-figure income for responsible appli- 
cant. 5.K. . Manufacturers, 2347 West 
238th | Street, . Torrance, California 90501, 
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" MAKE $46 From Square Foot Ply- 
wood: 
Free 
Massachusetts 02424. 


£2000.00 MONTHLY. Easily done. De- 


tails, Hopchan. Box 
Oaks. California 91413. 

DRAFTSMEN! DESIGNERS! Operate 
DRAFTING SERVICE: Experience un- 
necessary; Details. Coastal ORES LAME, 
Box 113. Lakewood. California 9071 


61 MONEYMAKING 
OPPORTUNITIES 


53415, Sherman 


HOME Workers needed! Details, 25¢. 
E HS ra Carter Street, Martinsville, 


RAND new ide to proven success, 
coupe with wholesale directory. Send 
$2 Holiday House, 920 South Sunkist, 


y 
West Covina, . California i 91720. 


^ BLACK Widow Spider Ranchers need- 
ed! Guaranteed arket! Complete de- 
tails $1.00 (refundable), NB 
ATGRPSS, Rialto, California 9: 92376. 


"SELL Sensational Car Thief Signal. 
Samples for trial. Northwest Electric, 
Ave. 720, Mitchell, S. | Dak. 57301. 

~ $300.00 FROM panel !4* Masonite. Jig- 
saW or Bandsaw beat ag Detalls, White- 
crait M aii Heights, Poughkeepsie, 


WEALTH! Set your own hours! Fan- 
tastic book shows you how to start your 
own business. Guaranteed. $2.00, Dept. 
1201B, Box 45, Commerce, Oklahoma 


74339. 
GREATER INCOME! Advancement, 
etc. Just released, scientific modern 


search, Box 150, Manchester, Connecti- 
cut 06040, 


MONEY through mail order. Complete 
printed course $2.00! Free details! Re- 
search Unlimited, Box 1098, Lynnwood, 
Washington 98038. 
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REPAIR WATCHES for profit. Learn 
600 — WRA. Fox River Grove. Illinois 


HOW TO GET RICH!!! Free Money- 
making Brochure''! Success Internation- 
al Box 2447-B, Livonia, Mich. 48151. 


"GET World's Biggest Wholesale Im- 
port-Merchandise Catalog. Details Free. 
Worldwide-A, Medina. Wash. 98038. 

Wanted! Gross up to 
$500.00, mailing 1000 etrtuinra. Details, 
25e, € Smyre's, 95 953PS, Newark, N.J. 07101. 


^ ‘THERE'S Money in selling office sup- 
piles and equipment, full or part time. 

teady repeat commissions. Free selling 
outfit. ite Cuon, 3605-PS North 
Elston, Chicago 60618. 


FREE copy of world's leading contest 
magazine! Write:  Prizewinner, Box 
11568, St. Petersburg. Fla. 33733. 


MAKE $12.00 dozen — Bilifolds. 
I Stam 


Details { ap ated.) 
T T asa, Richlan Center, Wise. 

$500-5800 MONTHLY Part Time. Raise 
small laboratory-breeding us 
We supply equipment, breeders, and in- 
MC linols Research Farms, 


Dept. SP-5, Barrington, Illinois 60010. 


Sr 


MAKE $1.00 Per Sale selling engra’ engraved 
metal Social Security plates. Free Sales 
Kit, Engravaplates, X 104607302, Jack- 
sonville, Florida 32207. 


FREE List 25 Firms Seeking to contact 
local workers. Instructions. ene ri 
included. Send 10¢ and stam 
addressed envelope. Brewster. 

, Clearwater, Florida 33517. 
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WI i Astrologers in great 
demand! Simplified home-course, Write 
Cosmic Researchers, Box 1119, Atasca- 
dero, California 93422. 


SPARE Time Cash—Sell Advertising 
Book Matches—every business a pros- 
investment—no experience 
needed—bulld out repeat business, 

it with new com- 


. Dept. 
can 7630 8, Greenwood, 


PROFITS FROM PENNY STOCKS. 
Free Information, Reporter-PS. 608 N. 
Guadalupe, Redondo Beach, Calif. 80277. 


Superior 
Chicago, 


“SELL Lifetime metal social security 
pinter. Big profits, Sample and details 
free. H & H Sales, Box l16PS. Rocky 
Face, Georgia 30740. 


MAKE $398 from two wire hangers. 
Send $1,00 for detail, Dept. D. P.O. Box 
8451, Jackson, Mississippi 39204. 


~ $500 MORE Monthly. Raise Rabbits, 
Sec ete, other small animals for us. 
ipment. breeders. instructions sup- 

ph ; . Fox River Valley Research Farms, 
Dept. PSM-051. McHenry, Illinois 60050. 


- FREE, 206 Easy ways to make money 
taking orders for exciting new products 
—spare time. Send name, age. for 5 
months free subscription. Opportunity 
Magazine, 1460 Hancock Center, Dept. 18 
EM. Chicago 60611. —— 


$200.00 FROM — sheet 14" Plywood 
(Scrap) Details 25c. Novelties. 610 So. 


24th. Elwood, Indiana 46036. 


HOMEWORE . Steady Income! Ex- 
perience unnecessary. Send stamped en- 
velope. Atoz. Box 6033. Los Angeles, 
California. 90055. 


— 


M LUCRATIVE home business. Unusual 
production requires no investment or 
skill. Amazing literature free, Barta, 
PSAA, Box 15083, San Francisco, Call- 
fornia 94115, 


SELL your photos, color slides, Re- 
po tells how, where. $1. 00 plus 30c 
andling. Fonda's, Dept. 2. 1824 Green 
Valley, Albany, Georgia. 31705. 


HOW to make $1.090.000 in only ten 

ars! Start with $10! Details 
nternatlonal Service, (PS). Box 11796, 
Atlanta, Georgla 30305. 


101 COMPANIES offering home em- 
ployment! Names, addresses, types of 
employment offered plus application 
forms, yours for $1.00. Jobguide, 69-295 
Queens Bivd.. Woodside, N.Y. 11377. 


CLIP newspaper items. To $10.00 each. 
rtr Íree, Foster, 272-PC5, Brooklyn 


! ae — Commission 


tamp Ooton Dis- 
tributors, 4120-SP “Duke ‘Drive, Ports- 
mouth, Virginia 23703. 


How To Make [Big] Money 


Without Investing a Penny! 


can make you up to $200 pe 
—up to $30,000 or more per 
spending, risking or investing 


na ical work, 


follow amazingly simple instructions 
lead you strai 


Money Manual today! Use it for 10 fuli days entire 


at our risk. If you haven't already made several times 
^ eday, wi wits 236 et sare 
w postage 


its smal! cost simply return it 
MM bed questions. 
Success | 


Dept. Dept. Pes. t Greet Meck, N.Y. 11022. 


OPPORTUNITIES galore! Send 10c for 
latest opportunities bulletin. we B, 
Box 323. Colfax. Washington 99 


LEARN the secrets of weisen junk 
batteries. "Fabulous Profits" at home. 


Battery Shop, Rt. 1—188D Blythe, Cali- 


Tornia ! 


BEST CAPITAL raising scheme I've 
ever seen! $1.25, Auburn ancial Com- 
pany. Box 1170. Auburn, Ala. 36830. 


LOCATE sources of manuals, books 
folios on money making opportunities at 
discount prices and save. Only $1.00: 
Sylvia ec v Claire, Pa. 16030. 


500 WAY make 


$2.00. Box 13042. Sarasota, t Florida 3352 13580. 


MAKE MONEY AT HOME 


We ray top rates for addressing and mall. 
ing our sales letters! It's fun and easy! 
All you have to do is address envelopes, 
insert literature into them and mail. Ev- 
Earri ag high as 


erything furnished! 
£150.00 per week or more. Send 254 
for details and application. 


SMITH PROMOTIONS 
BOX 2469, Dept. F&.22 
NEWARK, NEW JERSEY 07114 


62 EMPLOYMENT 
INFORMATION 


JOBS DES CTORY- UBA/OVERSRAS 
leading Ameri 


OVER can com- 
panies iar a pneum and non-govern- 
ment agnam listed including standard 
Industrial classification each job. Air- 
mail $2.00 for Giant Job Direc to 
Harris House Mfg., Co., Box L, Elm- 
hurst, New York, N.Y. 11373. 


OUT OF WORE? WANT BETTER 
JOB? There are HIDDEN JOBS every- 
where. Our tested Recession-Proof sys- 
tem gets you YOUR RIGHT JOB. Order 
Today. Receive Free Honus-—newest re- 
search report--How To Live Between 
Jobs, Mall $2.00. Hidden Jobs, P.O. Box 
T7050, Atlanta, Georgia 30309. 


USA—OVERSEAS. Hundreds of new 
job opening 5 listed each month—No 

s—Comp lete Information, Subscrip- 
tion Only--$6— Six Months, $10 Year. 
The Monthly Report, Box 10326, Mid- 
west City. Oklahoma 73110. _ 


FOREIGN, USA job opportunities 
avallable. All occupations. Construction. 
Monthly to $3000.00. Paid travel, over- 
time, bonuses. Universal Employment, 
Dept. S. Woodbridge. Connecticut 06525. 


OVERSEAS EMPLOYMENT =a > AusS- 
tralia, Furopa. South America, Asia! All 
occupations! $700-$3,000 monthly! Em- 
ployment International, Box 29217-FE, 
Indianapolis. Indiana 46229. 


a a e 


vg ear id ae YOU! Govern- 
ment Pays sportation! Latest in- 
formation ro Employment, Business, 
Parming, Housing . Pe “Employers 
List" and Forms. Send $1.00 (refund- 
able), AUSTRALIAN OPPORTUNITIES 
HA EK. Box 19147-FE, Washing- 
ton, D. C. 20036. 


AUSTRALIA WANTS YOU!!! Gov- 
ernment Assisted Passage. 1971 Govern- 
ment Information and Forms —Most 
Complete Information Available—$1.00. 
Reports on Employment, Housing, 
Ranching. Maps, etc. AUSTCO, Box 
3623- F. Long Bea. h. _California 90803. 


WORLD- WIDE " PE. S.A. Jobs Ga- 
lore!!! Students. all professions and oc- 
cupations. Enjoy Paris, Rome, Tokyo, 
Mexico City, Miami. San Francisco. 
£700.00 to §3.000.00 monthly. Paid Over- 
time, Travel Allowance. Sightseeing. 
Free Details!! Write: Global Employ- 
ment. Box 706-C51, Orinda, Calif, 84563. 


CANADIAN Jobs, Immigration, GOT- 
ernment Assistance, Taxes, Land, £1.00. 
Porter AP. Box 253, Johnson City, New 
York 13760. 


" HIGH Paying Overseas Jobs, Con- 
struction, other Projects. Bonuses, Trav- 
el Expenses. Extras. International In- 
formation, 109. Cortez. Florida 33522. 


AUSTRALIA!! FREE DETAILS!! Jobs 
Galore now. Government assisted trans- 
portation. Latest illustrated Handbook 
with pictures and forms. Free Details. 
Write today: Associated, Box 
Lafayette, California 84549. 


MOVING TO FLORIDA? Get employ- 
ment here BEFORE you move!! E.5.P., 
302 Elmwood. Holiday, Florida 33589. — 


JOHS—Men— Women. U.S.A. —Over- 
seas. Professions, trades. executive. 
Homeworkers' opportunities also. 
Bulletin. Hoppe, 44-G Wales, Thousand 
Oaks, Calif, 01380. 


Revealed at last! Inside money. making secrets that 
r week in your spare time 
ar full time—without 
penny! Imagine an ex- 
traordinary money-making rape be dps it needs 
p "hay ad, mar. 
gré se to buy! Needs nothing but t the bur burning desire 
to make your fortune NOW, plus the willingness to 
uaranteed 1o 
t to the bank! Send for your rer 


63 SPECIAL SERVICES 


INFORMATION On Anythi Fergu- 
son Research ists, P Dem 


Ohlo 43307. | 
66 AGENTS WANTED 


LIFETIME Income. Business 
Representative. Write: Financial, 28 E 
Jackson. Suite 1204-X2, Chicago 60604. 


Mason Shoes, E -825, 
Chippewa Falls. — 54729. 


EVERY man & pr Refundable 
appe Beng mowing ne ‘pelt buckles, 
ec money clips, cu ape 
identification badges. individualized with 
customer's name and emblems. Cap 
badges for trucking, bus, taxi, police, 
firemen, also postal, letter carriers and 

heavy construction emblems. Choice 


emblems. ast, Box 1088-PS. Provi- 
dence, R.I. 
cae Trane! FULL T 


TR IC, 2540 Saddle. Oxnard, Cali- 
fornia $3030. 


TOUR own  business—Suits $1.50; 
Overcoats 65c; Mackinaws 35c; Shoes 
l2!3c; Ladies' Coats 30c; Badge 15c. 
Enormous pronta, M Nathan 
109-3. Roosevelt Road 


man, Drawer TID, 


time, Seeds 
Monica, Calif. 90406. 


North Western Ave., Chicago. Ill. 60647. 


67 SALESMEN— 
DISTRIBUTORS WANTED 


$1,000 OPPORTUNITY, Want man 
contact service stations, Pull or part 
time. Write Cyclo, 3816 Dahlia, t 
148, Denver, Colo. 80201. 


BIG steady income! Leader in business 
printing/advertising specialties will start 
. No mocme No stock 


DO you wish to i 
food that is field 
greatest results at lowest cost? Some- 

ing different in sales and use. Big 
monthly income or get your fertilizer 
Free. Campbell's Gro-Green, 428 Dewey, 
Rochelle. Illinois 61068. 


YOUR free copy of World's biggest 
Sales Magazine tells you how and where 
ke more money on your own In sell- 
ing. Write Specialty Salesman Magazine, 
Desk 6B. 307 North Michigan, Chicago 
60601. 


. BARN Big Commission Full or Part 
Time, Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experlence. No Investment. No collections 
or deliveries, On-the-spot commisslons. 
Big Free Sales Kit samples hundred 
items used daily by businessmen. Mer- 
chandise bonuses for you. Build profit- 
able repeat business. Start now. National 
ept. LIE, North Chicago, Illinois 


| use or sell a plant 
roven, shows the 


Press, 


eh 


MAKE $10.80 Hour Spare Time, in- 
troducing offices to fantastic Dura-Copy, 
successor to carbon paper. Guaranteed 
100 copies per sheet. or we replace free. 
Can't rip or tear. Give free samples to 
prospects, sells itself. Detalls Free. Write 
Merlite, 114 East 32nd, Dept. MIOZFP, 
New York 10016. 


PERSONAL Protective Devices Now in 
Big Demand due to increased crime rate. 
oe Sell anay to ap oer SEM, 


MAKE Extra $25 to $15 spare time! 
Double air cushion shoes. Men's. Wom- 
en's line, Dress, work, play. Highest 
commissions. Shoes for EM Outht 
free! Bronson, Dept. KE-51, Minneap- 
olis, Minn. 55408 


— MAKE BIG MONEY IN A 


raa BUSINESS OF YOUR NOWN 


Dur genuine stone jewelry mor- 
eltles, gifta, remiumms are 
terrific sales ond profit makers 
—all Formosa imports, Senaa- 
flonally low —priced-unusual 
valuee cexcallant profit marrin. 


der or Ame 

MUOn Order for 15 different 
sampir mua eotsloes featuring 
S300 items. Satiefactlon guar 
an 


0 775 TAIWAN VARIETY, 
" L wi? a P. o. Box 24079 Deot. p2 
Talpei, Taiwan, Formosa 


SELL Advertising Ball Pens, Calen- 
dars, Ad-Specialties—Bulld Own Repeat 
Business— Details—Fleming. Dept. 
B, 6535 Cottage Grove. Chicago 60037. 


SELL HERTEL BIBLES—Part Time. 
Finest reference Bible available. Demon- 
sirator and supplies furnished. Excel- 
lent commissions, Write International 
Book. Dept. P, Box 118, Wichita. Kan- 
sas 67201. à 


FREE. 206 Easy ways ways to make money 
taking orders for exciting new products 
. . . Spare time. Send name, age for 5 
months free subscription, Opportunity 
Magazine, 1460 Hancock Center, Dept. 
18-ES. Chicago 60611. 


68 REMAILING SERVICES 


ATLANTA remails 25¢. Eagle, 3506-M1 
Buford Hwy.. Atlanta, Georgia 30329. 


^ REMAILS Vancouver, Canada, Seattle 
n 325 P.O, Box 145, Bellingham, Wash. 


— MIAMI remails 25c, Monthly rates. PS 
fne E Box 1266, Cora! Gables, Florida 


CONFIDENTIAL  remails receiving- 
holding-forwarding 25c singles—month- 
ly rates. Ace, R-2, P.O. Box 461, Sonoma, 
California 95476. 


— (f ——— = 20- Peli. 1i ei —ÉÓÉODE C CR PME 


NEW YORE City remails 25c. Month- 
P oon. Box 823A, FDR Station, 


a ee E 


NEW JERSEY remails, 25e. Reliable. 
confidential. Solann, Box L, Willingboro, 
New Jersey 08046, 


NEW YORK Address. Receiving, For- 
warding Monthly rates, Exec-address. 
Box 84, Pleasantville, N.Y. 10570. 


FIRST month's receiving—forwarding 
free. Wright, Box 2112-5, Asheville, 
North Carolina 28802. 


eek Se enn, ——SH rr TEN 


RELIGIOUS  remalls 25e, 
rates. Kathy, 4930 Monitor, 
Christi. Texas 78415. 


ee 


REMAILS 25c. $3.00 monthly. Arjay, 
Box 1833-P, San Pedro, California 90733. 
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RECEIVING — Forwarding. Monthly 
rates. Hedgpeth, 406-PS South Second. 
Alhambra, ‘California ia 81802. 
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NEW YORK City remails 25¢. Month- 
ly rates. Eli Co.. Dept. A, Box 724, 
kimhurst, N.Y. 11373. 


69 CONTESTS 


xt c —-—-——————A————————————————————————— 


SWEEPSTAKES Contests. How To 
Win. Write for free particulars, Gen- 
eral Contests, 1609-19 E. 5th. Duluth, 
Minn. 55812. 


pockutertidar Pap, a a eri 


WIN SWEEPSTAKES, New ME HOW 
TO WIN PRIZE CONTESTS, $1.00. M. J. 
Jordan, Box 564, Massillon, Ohio 44648. 


70 AUTHOR'S SERVICE 


— M 


WANT Your Book Published? Learn 
how we publish, advertise, promote, dis- 
tribute. ny successes. Free booklet PS, 
Vantage, 516 W. 34th, N. Y. 10001. 


71 FOR VETERANS 


LEARN Cartooning at home, NO 
COST to veterans. Write, Cartooning, 
Box Doc Colorado Springs, Colo- 


rado 8090 


72 EDUCATION & 
INSTRUCTION 


LEARN TO V WELD--Arc, Pipe, Oxy- 
acetylene. TIG, MIG, Plasma Arc, 
World's Outstanding (non-profit) Weld- 
ing School. Free school booklet. Write, 
phone or visit. Approved Ohio No, 70- 
12- Am HT HOBART SCHOOL OF 
WELDING TECHNOLOGY, BOX TL, 
TROY. OHIO 45173. 


^ COMPUTER Fundamentals. Home 
Study Course. Can be your start to a 
highly rewarding career. 20 lessons, 
$20.00. Systems Management School, 
PS. P. O, Box 718, Oakland. Cali- 


fornia 94604. 


PIANO Tuning quickly | learned with 
home stu course. Pinong granted. 
American ing School, Gilroy, Cali- 
fornia 85020. 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology 
and Electronics Engineering Mathemat- 
ics. Earn your Degree. Write for Free 
Descriptive Literature. Cook's Institute 
M Hieronis Engineering, (Dept. 11), 


j 


~ EARN Electronics Engineering DE- 
GREE. Mostly by correspondence, G.I. 
Bill Approved. Free Catalog. Grantham, 
1503 N. Western. Hollywood, Cal. 90027. 


^ JOIN with thousands. Free Courses by 
Mail in the Torah or Coníraternity New 
Testament. Please state your religion. 
Lamplight Studies, Box &&E, Brooklyn, 
New York 11229. 0 —  —— E 

DEVELOP Mind Power. personality, 
memory while asleep! Free details, 
SLEA, Box 24-3F, Olympia. Washington. 


GRAPHOANALYSIS—Learn scientific 
handwriting analysis for profit, pleasure. 
sample lesson, catalog reveals plan. 
Write IGAS. Inc. 325 Jackson, Dept. 
2AZ-1. Chicago 60606. 


WATCH Repair. Complete home train- 
ing. Diploma awarded. Free sample les- 
son, icago School, Dept. WR, Fox 
River Grove, Illinois 60021. 


GET A British Diploma in Color. Phi- 
"eer UE Biochemistry, Radionics, Home- 
athy. 35 courses, Curricular free. Dept. 
PSM. Aramiro e Forest School, '"High- 
field" Dane Hill Haywards Heath. Sus- 
sex, England. 


EXTENSION and Post Graduate 
Awards in Philosophy, Arts, Sciences, 
Botanic Medicine, eopathy and oth- 
ers. 25 subjects. Curricular free. Air- 
mailed $1.00 (refundable). Registrar. 
Sussex College of Technology, Highfield. 
Dane Hill Sussex. England. 


^ BE a Real Estate Broker. Big earn- 
ings. Prepare quickly. easily. GI Ap- 
proved. Free Catalog. Weaver School, 
3519-R Broadway. Kansas City. Mis- 


souri BAIIL.—— ——— — — — nn 

CHRISTIANS Wanted. Ministerial 
Training. Calvary Grace Church, Box 
333. Rillton, Pa. 15678. — 

COMPLETE Your High School at 
home in spare time. Texts furnished. No 
classes. Diploma. Ap roved for Veteran 
Training. Founded 897. Free Brochure. 
American School, Dept. X548, Drexel at 
5Bth. i, Chicago, Il Illinois 60637. 


" LEARN Auctioneering. Free Catalog. 
Reisch Auction College. Mason City 3, Ia. 


^ GAME Warea, Government Hunter, 
Forestry, Park & Wildlife Service an- 
nounce job openings regularly. Prepare 
al home for outdoor work. good pay. 
security, Approved for Veterans, Com- 
plete information Free! Write North 
American School of Conservation, Dept. 
PS, Newport, California 92663, 
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"WATCHMAKING''—Approved Corre- 
spondence Course. Watchealing Insti- 
tute. Box 426-B, Encino. Calif. 81316. 


^ FINGERPRINTING -— Investigation. 
Exciting, secure career, Learn at home. 
Free book. State age . . . Institute of 
Applied Science, 1920 Sunnyside, Dept. 
335, Chicago. . Illinois. 50640. 


LIFETIME ordinations. Officially char- 
tered church. Send 25c for details. 
Church. Dept, PSM, 2207 Cardinal, Roll- 
ing Meadows, Illinois 60008. 
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USED Courses! Books! List  10c. 
Smith's. 124 Marlborough. Salem, Mas- 
sachusetts 01970. 


— FREE Bible Course! Degree! Request 
information! 708 Bragg. Monroe, North 
Carolina 28110. 
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EARN College degree at home. All sub- 
jects. Ohio Christian Universit M oua 
West Broad, Columbus, Ohio 4320 


USED Correspondence DU "and 
Books sold and rented. Money back guar: 
antee., Catalog free, (Courses bought.) 
Lee Mountain, Pisgah, Alabama 35765. 
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OPERATE Collection Agency, "Little 
Gold Mine!" Franklin Credit, Roanoke, 
Virginia 24004. 


UNLOCK Your Future. Become | profes- 
klonal Locksmith by spare time home 
study. Make up to $6 per hour. All tools, 
equipment, incl, Facts Free, Send name. 
Locksmithing Inst. Dept. 1311-051. Lit- 
tle Falls, New Jersey 07424. 
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LEARN To Fix Typewriters. Desperate 
shortage trained men. Hundreds needed. 
Make up to $25 in one hour. Learn at 
home in spare time. Industry Approved 
course, Facts free. Send name. Type- 
writer Repair School. Dept, 3311-051, 
Little Falls, New Jersey 07424. 


INTERESTED In Improving Yourself? 
Step-by-step easy to follow Self-help 
courses: Memory Training $4.00; Live 
Longer $4.00: Better Sight $5.00; Take 
Care of Your Heart $4.00; Stop Bad 
Breath $3.00; Improve Your Voice $8.00; 
Bulld Muscle $6.00; Think Big $5.00; 
Karate $6.00; Be Taller $8.00; Better 
Relaxation $4.00; Hand Balancing $4.00; 
Swedish Massage $8.00; Stop Balding 
$4.00; Many Others. Send remittance to: 
Canusa Publishing. Suite £800, Queens 
Square Building. Brampton. Ontario, 
Canada. 
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DRAFTING TECHNOLOGY? 
CIVIL ENGINEERING TECHNOLOGY? 
ELECTRONICS TECHNOLOGY? 


INSTITUTE OF DRAFTING AND pone 
Morrison, Illinois 61270 


73 CARTOONING, 
SIGN PAINTING 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama, 
Box 263-3C, Branford, Connecticut 06405. 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Toon- 
ers, Box 30367, Lincoln, Nebraska 68510. 
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SIGN Painting— —$1000 | per month part- 
time, Free catalogue. Kaufmann Supply, 
Centertown, Missouri 65023. 


Sa m. 


LEARN Sign Painting. Low cost books, 
free information. Sign Book Company, 
Ye Street, PSF. St. Louis, Missouri 


76 DETECTIVES 
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EXCITING Profession. Easy Home- 
study Course; Diploma. GI Approved. 
Universal Detectives, Box 8180-E, Unl- 
versal City. California 91608. 
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DETECTIVE Profession. Home Study. 
Lapel Pin. Certificate. Future. Box 41345, 
Dept. CB. Los Angeles, Calif, 90041. 


77 LOANS BY MAIL 


PAY Bills! Borrow to $1500 | by. mail! 
Convenient terms! State licensed, Postal 
Finance, 200 Keeline Building, Dept. 
11-E. Omaha, Nebraska 68102. 


78 INVESTMENTS 
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"SAVINGS Plan Details: $1. George 
Camp. 1068 Thomas E., Seattle, Wash- 
ington 98102. 
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FORTUNE. 101 Fantastic Methods, 
Amazing Profits For Anyone On = .00. 
International Investments, P. Box 
1862. Anniston, Alabama 36201. 


79 BUY IT WHOLESALE 


WHOLESALE—Buy 40% to 50% Off 
Retail—same prices retailers pay!!! 
Thousands of name brands! Watches, 
cameras, jewelry, radios, phonographs. 
tape recorders, etc, Buy for yourself or 
resell at fat profit. Big wholesale cata- 
log. Confidential Wholesale Price List, 
Free details. WI esale Merchandise 
Club of America, Dept. 212. 154 Jericho 
Turnpike, Floral Park, New York 11001. 


FREE . “Wholesale Catalog. Guns, 
EM "Tools, Clothing, Traps, De- 
coys, Calls, Boats, Finnysports (PE), 


Toledo € Ohio 43614. 43014. 


" WORLD'S Large Largest wholesale supply. 
Buy from 7853 American. European, 
Japanese wholesalers. Hongkong tailor- 
made clothes, 123 dropship catalogs, 
Rockbottom prices. Automobiles. Free 
details, International Buyers, Box 16386- 
PS, Portland. Oregon 97233. 
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BARGAINS! Buy Wholesale and Be- 
low! Name Brands, Appliances. Furni- 
ture, Sports, Equipment, Televisions. 
Cameras, Watches, Jewelry. Thousands 
More. Huge Discounts to $1.000 on New 
Automobiles. All Makes, Free Details. 
Write Today: Worldwide Bargainhunt- 
ers. Box ' T30-B. Holland, Michigan. — 


" SAVE OVER 80% ON FOOD! New 
book gives wholesale sources, tells how 
to live longer. healthier, happier. vi- 
brantly on 25c a day! Reveals world's 
most perfect food! anically grown. 
Delicious! Costs 5c pound! Available year 
round. Supplies all protein. calories, 
most vitamins, minerals needed for 
stamina, alertness, vigorous health, long 
life! Send $2.00 for GUIDE TO SU- 
PERIOR . NUTEITION. Satisfaction 
guaranteed. NATURAL HEALTH INSTI- 
TUTE, Box 182E, Ridgewood, N.J. 07461. 


HEARING Aids, Batteries. Wholesale. 
Catalog 25c. Fiston, Box 144E, New 
Preston, Connecticut O6TTT. 
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^ WHOLESALE. Velvet Paintings. Wood 
Carvings. Onyx. Leather, Wrought Iron, 
more. Send $3.00 (check or money order, 
no cash) for generous samples and low, 
low price list. S. Ayala, Apartado 25- 
396, Mexico 13. .F. 


^ 800.000 PRODUCTS Wholesale! ' Ter- 
rific Bargains! Wholesalers, 1265 Broad- 
way. New York. N.Y. 10001. 


DRAFTING Equipment or Artist Sup- 
ply genes 3üc Stamps. Amtech, Box 
Bel Mt. Holly. N.J, Q 0. 


80 ADVERTISING 
AGENCIES & SERVICES 


” FREE ex expert pert assistance for mailorder 
advertisers. Ratebook leading newspa- 
pers, cy get ak 25c. Chicago Advertising 
Agency, 28 E. Jackson. Chicago 60604. 


83 RUBBER STAMPS & 
ane SE 


METAL Pocket Stamp. 3 lines. m '80. 
Office Stamps from $1.02. Gc stamp for 
details. Winzerter, Box TTT. Elmhurst, 
New York 11373. 


" RUBBER Stamps, 3 lines, $2.00. Cata- 
log 325c. Tabco, Tomkins Cove, New 
York 10986. 
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ADDRESS S8! Stamp 85c, Signature 2.80. 
Catalog. Carole, McLoude. Okla. 74851. 


FREE stamp catalog. 45 type styles. 
Fast service, low prices. Jackson's, Box 
443-H, Franklin Park, Illinois 60131. 


84 PRINTING, 
MULTIGRAPHING, ETC. 


1.000 GUMMED Address Labels . . . 
£1.00, Walts. Hox 866. South Bend, In- 
diana 466 410624. — 


FREE Literature; Address Labels. Busi- 
ness Cards, Printing, Rubber Stamps. 
Jordan's, 552 West O'Connor, Lima, 
Ohio 45801. 


250 BUSINESS Cards $2.95 Postpaid. 
Shutt. 426 Elsie. e, Holly Hil, Fla. 32017. 
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AMAZING . Business Printing values. 
Quotations. Print Shop, Box STOP, 
Greenville, Rhode Island 02828. 


SEND Stamp for discount penen 
catalog. Gables, 1412 Mt. Royal Bivd., 
Glenshaw, Pa. 15116. 

BUSINESSMEN'S Cards .. . $4.99"! 
(Thousand!), Bicoloreds , . $6.89*! 
(*Refundable!). '"Discountagraphics,'" 
Pfhlieughiersville, Texas TB660. 


VARITYPING, Printing. Addressing. 
Newsletter specialists. fmERe. Box 608, 
Dana Point, California 92629. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


RUBBER stamp manufacturers sup- 


plies. Presses, starting outfits. Best 
Seen: service, Catalog. Jackson Supply. 
Box 443B, Franklin Park. Illinois 60131. 
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PRINTING Presses. Type, Supplies, 
Lists 6c Turnbaugh Service, Mechanics- 
burg. Pennsylvania 17055. 


SAME Day shipment on rubber stamp 

A NE Revised wholesale price list 

free. Star Stamp Supply, T32 
Federal. Chicago, Illinois 60605. - 


RUBBER Stamp Outfits, 5 Süpplim: 
Kiewiet, 2025 Barney Road, Kalamazoo, 
Michigan 48007. 


SIMPLE-X RUBBER STAMP PRESSES. 
Duda rt operated, electrically heated. 
ue", 8°x12", 10°x15". Starting out- 
Ate Orders for presses, supplies shipped 
day received. Free catalog low supply 
prices. Send $1 for postage and handling 
{refundable on first order). Custom 
Manufacturing. 406-PS, East Elm. 
Springfield. Missouri 65801. 


88 OLD GOLD, JEWELRY 
WANTED 


— HIGHEST CASH for Gold, Jewelry, 
Gold Teeth. Rings. Diamonds. Watches, 
Silver, Jp. Mail Articles Today. 
Free gift with Information. Chicago 
Gold Precious Metals, 6 E, 
Dept. 857. Chicago 60603. 


CASH Immediately For Old Gold, 
Jewelry, Gold Teeth, Watches, Dila- 
monds, Silverware, Platinum, Mercury, 
Spectacles, Free information. Rose In- 
BUT, 29-Y East Madison. Chicago 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and clock repairing books. 
Free Catalog. North American. Box TT- 
BE, Fox River Grove, Illinois 80021. 


USED Wrist, Pocket Watches—$3.00 
up. Free list. Southern Watches, 5-PS. 
South Wabash. Chicago 60603. 


90 — GIFTS 


QUALITY Gift catalog, terrific selec- 
tion. Send 15e. Refundable, ET, 11720 8. 
Harding. Alsip. TH. 60655 PS. 
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jo ESYCHEDELIC Catalog of Psychedel- 
ic Gifts. Over 60 Pages of Posters. Light- 
ing Eifects, etc. Send 50c to: Hole In 
The Wall, 6055-5, Lankershim. No. Hol- 
lywood. California 91606. 
91 FOR THE HOME 

AUTOMATIC SLIDING SCREEN 
DOOR CLOSER PLANS. Keep out flying 
insects with simple, low cost, mechan- 
ical device. Harmless to children, $1.00. 
Margay Corp., Dept. 1200, Box 827, Red- 
lands. Calif. 92313. 


92 MODELS—SHIPS, 
PLANES, ROCKETS 


MAHOGANY, Pine 1% Hull Plaque 
Eits. All occasion Engraved Brass Plates. 
Free Brochure Nicoletti's Ship Model 
Kits, 52 Marine Street, City Island, 


Monroe. 
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ROCKET Manual—382 pages. $2.00 
postpaid. Perfect, ee Grand River, 
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^ SHIP and Yacht model fittings; Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher. 
Inc., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 


SHIP Models Kits. fittings. plans, 
books, tools, engines. motors. Big illus- 
trated catalog 50c. Mass. residents add 
3*5 tax. James Bliss & Co.. Dept. PS. 
Route 128, Dedham. “Massachusetts 02026. 
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ROCKETS: Real flying models—flights 

to 2500 ft. New illustrated catalog 25c. 
Single and multistage kits. cones, en- 
gines, launchers. trackers, rocket aerial 
cameras, technical information. Fast 
service, Estes Industries, Dept. 3E. 
Penrose. Colorado 81240. 
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SHIP models catalog 25c. Scientific 


Inc., 100 Monroe, Newark. N.J. 07105 


MINIATURE WARSHIP MODELS 


Seale (T1 in.-100 ft.) precision metal castings of 
over 175 U 5. and foreign warships. Minutely 
and BACUTHAC UE detailed. Practitally every World 
Battleships, carriera, 
eatroyers. The Towa, Arizona, Enter- 


War type and class. 
Lii) 
prise, Essex. Saratoga, Alaska, Baltimore, Brook- 
lyn, Cleveland, Fletcher, Hood, Bismarck, Yamato, 


and many other famous ships, Whole miniature 
Reels ideal for war-games, collecttons, displays. 


Send üe for illustrated catalog to: 
ALNAYCO 


Dept. P5-5 Box 3 Westfield, N. J. GFOSi 


93 ELECTRIC TRAINS, 
RACEWAYS 


LIONEL Catalog 40c. Bulletin 10c. Old 
Trains Bought-Hepaired. Mack Brothers. 


2041 Chicago Ave., Chicago 60622. 
94 FOR INVENTORS 


PATENT plication Financing. Free 
Patent Searc Plan. Global Patent Di- 
vision, 24; 2420 T Tith, Oakland. Calif, 94605. 
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yers, Companies, inventors. "Conüden- 
tial report" including copies of related 
United States patents rushed ''Certifled 
Airmail'' Free! Information, Write: 
Congress Patent Search Company, 811-A 
Warner Building, Washington, D.C. 
20004. 


PATENT Searches, including copies of 
related U.S, Patents. Inventors, attor- 
neys, manufacturers use our ''World- 
wide" Airmail service! "Invention Ret- 
ord'" form and "Information Every In- 
ventor Needs."' Sent free! Hayward Com- 
pans. B98B National Press Bullding, 

ashington, D.C. 20004. . 


FREE PAMPHLET: ' “Tips On Safe- 

arding Your Invention." Write: United 

tates Inventors Service Company. 501- 
X Thirteenth Street N.W., Washington, 
D. C. 20004, 


INVENTIONS Needed immediate!y for 
manufacturers. For additional infor- 
mation write Kesser Corporation, C-Ti- 
Fi. Fremont, Ohio 43420. 
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A NEW LEASE ON LIFE 
FOR GARBAGE CANS 


MAGIC RACK CAN HOLDER 


Lids stay on in strongest wind— 
Empty cans can't blow away— 
Keeps out dogs, cate, & rodents 
—Cans can't tip over—-Of the 
ee eia Janger- Makes 
mowing and grass trimming easier 
—Adjustable to all standard cans. 
Send $10.95; for single can rack: 
212.95 for two can rac 


R & L Enterprise, Dept. A-5 
Box 1511, Springfield, II. 62705 


PATENT Searches, professional patent 99 
development of inventions by Licensed 

Professional Patent Engineer and U.S. 
Patent Office Former Examiner with 
staff of engineering specialists in all 
fields of inventions. Expert searches per- 
formed in the U.S. Patent Office. Your 
inventions and ideas engineered for 
Maximum patent protection and greatest 
commercial value. Inventions developed 
by us negotiated for cash or royalties 
with our nationwide contacts. Send for 
free Protection ‘‘Invention Certificates" 
and further interesting valuable Patent 


$100 WEEELY Possible addressing 
FOR SALE MISC. mailing. Spare time. Free details, Send 


aaa RD TST E self-addressed stamped envelope, Newby 
uckiTY GB SPLITTER Publications, Box 20427PS, San Antonio. 
ENDS WOOD SPLITTING DRUDGERY HOMEWORKERS! $100.00 weekly ad- 
dressing for firms. Begin immediately. 
farmers, camps, cottagers. 10 ton 1 | : kly 
ram, 5 cycle s per Min., splits TIRE. Hamilton. 272-TP5, Brooklyn 
car trunk, placed up- door lock. motels-bedrooms. Sample 
F rightor hung for stor- $1.39 postpaid. dozen $8.95, Harvey Com- ; 


Texas 78220. 
New low cost COMPACT MODEL ...far Details send stamped, addressed en- 
logs 25" x 18". Carried in STOP intruders. pocket size, keyless 
pany. Box 3846, Wilmington. Delaware 


Information. George Spector, U.S. Pat- 
ent Office Former Examiner, Woolworth 
Building. New York. 
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PATENT Searches including Maximum 
speed. full airmail report and closest 
patent copies. $6.00. Quality searches 
expertly administered. Complete secrecy 
guaranteed. Free Invention Protection 
forms and ‘Patent Information.'' Write 
Dept. 4, Washington Patent Office Search 
purest Tll-l4th, N.W., Washington 5. 

U.S. Patent Office Searches, 234 Broad 
Way, 3615, New York. Free Inven- 
tion Certificates. 


BANE of Ideas was organized for in- 
ventors, For free information write: Box 
107, Orangeburg. N.Y. 10562. 


IMMEDIATE cash, for Patent Appli- 
catlons, free Patent Searches, Write for 
details. Universal Patents. 184-B, Mar- 
ion. Ohio. = 

INVENTIONS-ideas-designs develop- 
ment-promotion-protection information 
& brochures-upon request. PAUL M. 
JOHNSTON, INC., 161 Firestone St.. 
Lackawanna. New York 14218. 

PERFORM your own preliminary pat- 
ent searches locally. Instructions $2.00. 
Search. Box 743. Goodyear, Ariz, 85338. 
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INVENTORS, “record your valuable 
ideas directly with Patent Office before 
disclosure to anyone. Instructions and 
complete preparation kit, $2. Grand, Box 
5007. New York 11105. 


M NEW law protects ideas. Details $1.00. 
HA Box 2157, Capistrano Beach, Calif, 


95 INVENTIONS WANTED 

INVENTORS—If you have an inven- 
tion fot sale, patented or unpatented, 
write for free brochure outlining manu- 
facturers requirements, royalty rates. 
Kessler Corporation, C-75-IW, Fremont. 
Ohio 43420. 


INVENTORS—Hundreds of manufac- 
turers have requested our assistance in 
locating Marketable new products, Com- 
Plete information free. Institute of 
American Inventors, Dept. 30C, 635-F 
Street, N.W.. Washington, D.C. 20004. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufac- 
turers eagerly seek new items. Patented. 
Unpatented. Financial assistance if 
heeded. 25 Years proven performance. 
For free information, write Dept. 17, 
Gilbert Adams. Invention Broker, 81 
Wall St., New York. 


INVENTORS! Don't sell your inven- 
tion, patented or unpatented, until you 
receive our offer. Eagle Development 
Company, Dept. S. 83 Wall Street, New 
York 5. New York. 


INVENTORS: Protect your ideas! Free 
"Recommended Procedure," Washington 
Inventors Service, 422-G. Washington 
Building. District of Columbia. $. 


INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Inven- 
Hon Ename, Woolworth Building, New 

ork, 


INVENTIONS Wanted, Patented; un- 
patented. Tremendous Manufacturers 
lists. Global Marketing Service, 2420F 
Tith. Oakland 5. California. 


INVENTORS! We will develop. sell 
your idea or invention, patented or un- 
patented. Our national manufacturer- 
clients are urgently seeking new items 
for highest outright cash sale or royal- 
ties. Financial assistance available. 10 
years proven performance. For Free in- 
formation write Dept. 54, Wall Street 
Invention Brokerage, 78 Wall Street, 
New York, New YorE 10005. 


WE ei.her sell your invention or pay 
cash bonus, Write for details, Universal 
Inventions. 298-G, Marlon, Ohio. 


WANTED: Patents in existence on 
Patentable ideas for promotion, P&I 
PRICE DHIBÉ, P.O. Box 188, Nashua, N.H. 


Manufacturers Need New Products 

YOUR INVENTIONS & IDEAS 

DEVELOPED—INTRODUCED 
For Cash/Royalty Sales 


Design—Marketing-—Patent Research 


"Product Marketing" 
Brochure 


INTERNATIONAL “Link To Industry” 
Second Decade of Reliable Service to 
Inventors —Manufacturers—Attarneys 


FREE “Invention Record” Form & 


Member: United States Council 
International Chamber of Commerce 


THE RAYMOND LEE ORGANIZATION 
230-J Park Avenue, N.Y.C. 10017 


Director: Former US (Gov't Patent Examiner 


INVENTORS 


with EE dad oi age. For details write: 


PIQUA ENGINEERING, INC., Dept. K, Bax 605 Piqua, D. 45356 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold. 
Ores analyzed. Mercury Terminal, Nor- 
wood, Massachusetts 02062. 


OLD toy y trains, ! top prices paid. 
Chandler, Box 931, Middletown. New 
York 10940. 


102 TREASURE FINDERS 
& GEIGER COUNTERS 


GOLDAE Treasure Locators—Pleasure 
and profit in a hobby you'll enjoy. Find 
coins, relics. gold. silver. Charge on 
Bankamericard. GOLDAE, Dept. PS, 
1101-A Air Way. Glendale, Ca, 91201. 


FREE TREASURE GUIDE: Fact-filled 
collectors edition; send 50c for postage. 
Also request free literature on ultrasensi- 
tive professional Fisher Detectors, Fish- 
er Research, Dept. PS1T7, Palo Alto, 
California | 94303. " L 

TREASURE Hunters! _ Prospectors! 
Rockhounds! Hobbyists! Find gold, sil- 
ver, relies with world famous Detection 
Metal Detectors. Free information. 
Terms. Deliver immediate. Detectron. 
Dept. PS-5, Box 243, San Gabriel, Cali- 
fornia 91778, 


TREASURE Hunters! Prospectors! Rel- 
co's new instruments detect buried gold, 
silver, coins, minerals, historical relics. 
Transistorized. Weighs 3 pounds. $19.95 
up. Free catalog. Relco-A41, Box 10839, 
Houston, Texas 71018. 


POWERFUL Metrotech Locators De- 
tect Gold, Silver, Coins, Relics. Money- 
back Guarantee. Terms. Free Informa- 
tion. Underground Explorations, Dept. 
D, Box 793, Menlo Park, Cal. $4205. _ 


“TREASURES, VALUABLE COINS. 
GOLD, SILVER, jewelry, and relics eas- 
ily found with White's metal-mineral 
detectors, designed especially for the 
de oom and Treasure Hunter. YOU 

BUY BETTER INSTRU- 
MENTS. T ANY PRICE! BUILDER OF 
THE WORLD'S LARGEST LINE of min- 
eral and metal detectors, also Geiger 
and Seintillator Counters, Ultra Violet 
Lights, Electronic Magnetometers and 
magnetic meters, Free catalog: White's 
Electronics. Inec., Room 361, Sweet Home, 
Oregon 97386. 
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SEARCH Metal Detectors. Solid state. 
Sensitive. Operate underwater. Free lit- 
erature, Search Electronics, Box 8396-P. 
St. Petersburg, Florida 33738. 


“FIND buried treasure with revolu- 
tionary patented, analytical metal de- 
tector, Features push button and auto- 
matic tuning, negligible ground pickup, 
greatest Pss Free catalogue. Gardiner 
Electronics, Dept. I, 4729 N. Tth Avenue, 
Phoenix, Arizona 85013. 


TREASURE, Gold, Silver Relics. New 
1971 detectors now available. Free in- 
formation. Excelsior Electronics Com- 
pany, 7448 Deering Avenue. Canoga 
Park, California 91303. 


^ METAL Locators 
$149. New Models. Rugged, Powerful, 
Transistorized. Lightweight Aluminum 
construction. Impressive gifts. Money 
back guarantee, See your dealer or write 
Roth Industries, World Way, Box 90993. 


Dept. 16, Los Angeles, California 90009. 
103 OF INTEREST TO 


WOMEN 


$500 MONTHLY POSSIBLE—clipping 
news at home. No experience. Send 
stamped-addressed envelope. American, 
Excelsior Springs, Missouri 64024. 


GUARANTEED, $20.00 Every 80 En- 
velopes you stuff. No postage. addressin 
required. Information send 30c with 
stamped self-addressed envelope, Econ- 
omy  629-DB Franklin, Clearwater, 
Florida 33517. 


$500-800 MONTHLY Part-Time, Raise 
small laboratory-breeding stock for us. 
We supply equipment, breeders and in- 
structions. Ilinois Research Farms, 
Dept. SPC-5, Barrington. Illinois 60010. 


$75.00 THOUSAND. Home Addressing! 
Longhand,  Typewriter Information, 
send stamped, self-addressed envelope. 
Brewster, Box  1348YT, Clearwater, 
Florida 33517. 


$46.00 DAILY Possible addressing- 
stuffing envelopes (typewriter or long- 
hand) Information. Send stamped, ad- 
dressed envelope. American, Excelsior 
Springs, Missouri 64024. 


$6.00 PROFIT per Dozen Lacing Beau- 
tiful Baby Boots, Baby Moks! Cowboy, 
Warsaw 15, Indiana 46580. 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
Depi C-86-33, 6216 N. Clark, Chicago 


$15.00 to $100.00 THOUSAND  ad- 


dressing, mailing circulars. Information, 

send stamped, self-addressed envelope. 

Tayco Mails, Box 8010-ESP, Stockton, 
A 
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~ WINEMAKING... 


Complete $27.50- 


18807. 
104 RESORTS & TRAVEL 
DISCOVER “America by Car" Giant 
book with over 170.000 words. Lists scenic 
routes, historic sights and best accom- 
modations. Only $2.95. -HP-20T, Lor- 
en's, Dept. PS5. 3350 V Lane. Oakton. 
Va. 22124. 
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TRAVEL Agents Make $$$55. Exciting, 
Booming Careers! Easy  Home-Studv 
Plan, Approved for Veterans, Free! 
“Travel Career Kit? Write—North 
American School of Travel, PS, Newport, 
California 92663. 


105 MISCELLANEOUS 


TROUBLESOME cesspools and septic 
tanks corrected by Sursolvent. Write for 
free descriptive literature. Electric retrial 
Cleaning Co., Ine., Allston, Mass. 0213 


EYEGLASSES B BY MAIL 
AT GREAT SAVINGS! 

YOUR doctor's prescription filled by 
skilled. licensed opticians from $10.95 
(including frame. lens and case). Com- 
plete line including sunglasses. Guaran- 
teed. Send for free catalog today. Prism 
Ootical, Inc.. Dept. PS-571. 135 West 


4lst Street, New York. N.Y. 10036. _ 


KEY BEAM 


4 No more fumbling in the 

| dark iJookinge for house or 

car kevholes! This tiny mir. 

: acle of Hght fits instantly 

Over any key, Develoned for computers, it's 


wered by a self-char;lng silver cell. Wu 
mutis OT e des io buy ever, Wired with 
platinum. 
lifetime guarantee. Send X3,05 plus 404 
for handling and portare, 
SIMMONS ENTERPRISES 
4236 Ashiand Or., P.O., Box 3851 
Fort Arthur, Texas T7640 


Dandelion. Frozen Juices, etc. Brew- 
masters’ Secrets Revealed! Powerful 
Methods! Instructions, Recipes, and 
Supplies. Catalog $1. 00. Continental, 
Box de Indianapolis, Indiana 48201. 


DRIVER'S License, Birth Certificate. 
H.S. & College Diplomas. Marriage & 
Divorce Certifüicates— Blank Forms. Fill 
them in yourself, Highest Quallty you 
can buy! Confidential 3 day service! 
$2.00 each; any four—s5.00, postpaid. 
Formco. Box 834-FI. Warren. Michigan 
48090. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission. Dept. 
14 rg Thurston Road, Rochester, N.Y. 

1 


WINEMAKERS: Free illustrated cata- 
log of veasts. equipment. Semplex. Box 
12276. CCS Minnesota 55412. — 


AN GOLD AT HOME 
PACKET of Gold Bearing Gravel from 
Rich stream in Alaska. with instructions. 
$2.00. Yukon Jack. Haven Fair Lawn 
RD =3, Pottsville, Penna, 17901. 
WATERBEDS king size, only 5698.95 
complete: Mattress with safety liner and 
1" thick foam rubber pad. Free brochure. 
Taylor & Art. 3011 Alvarado. San Le- 
andro, Callfornia 94577. 


HOMEBREWER'S Deluxe Eit!! In- 
cludes: Precision HYDROMETER with 
Testing Jar! Beermaking. Winemaking 
Manual! Hops— Yeast Samples! Catalog! 
Everything: $3,00!! Satisfaction Guaran- 
teed!  Brewerskit. B8. 2121 Conger. 
Olympia, Washington 98501, 


MM eee Se Á 


WINEMAKERS Yeast. Recipes & Cat- 
alog 25c, Kraus. Box 451-N, Nevada, 
Missouri 64712. 


WINEMAKING-—200 recipes, instruc- 


tions—$1.00. E&G Sales. Box 18384-D. 
Memphis, Tennessee 38118. 
HOMEBREW recipes. Send 


B & B Research Co., Box 221, 
Washington 98409. 


HUNDRED powerful wine, beer for- 
mulas 25c, Addison, i1085P55. Black 


1.00 to: 
acomia, 


Mountain, North Carolina 28711. 


Protect YOUR Loved Ünes 
& Property 


PARTS - KITS - SUPPLIES “$ 
ALARM INSTALLERS’ | 
SUPPLY HOUSE 


YOU CAM INSTALL o profesional alarm system) 
yourself, Wo special tools required. RITE 
TODAY for FREE photo brochure showing systems, | 
bells, sirens, switches, reledialers vehicle alarms, | 
ete, Trade and dealer inquiries also invited. 


. ALARM INSTALLERS SUPPLY HOUSE 
50 Rose Place. Garden City Park «$537 


N. Y. 11 40 - : _ * fie ` 
RELIABILITY C Quatity GREP 
L- nnda L 


“ean 
BuyDirect-Install Yourself 


it's virtually indestructible! A | 


. Grape, Elderberry, 


HOME Winemaking Supply Catalog— 


Free. Bacchanalia. 321-F5, Saugatuck 
Station. Westport. Connecticut 068 06880. 


"IDENTIFICATION CARDS. SEND 
stamped  self-addressed envelope for 
samples ECSP, P.O, Box 12117. Las 


Vegas. Nevada 89112. 


nii PAESE NR 


WINEMAKERS: Free c catalog. Recipes. 
Arbolyn, Box 663. Dept. PS. West Co- 
lumbia. South Carolina 29168. 


Pe LriCcorpyo x. Lich 


SECRET Two-Way Mirror! Watch 
without being seen! Big 8x10"! $2— 
guaranteed! Hofstetter. pept.. 1A5, 153 


Clairmount, Rochester 14621. 


WINE AK ERS—Free Catalogue. Wine 
Shoppes Ltd., 5 Fifth St. N.W., Roches- 
ter, Minnesota . 55901. 


NEW! AMAZING TWO- WAY MIR- 
RORS! See through walls. doors. etc. 
Protect your family, Big 8x10" plastic 
sheet with instructions. $2 each. Guar- 
anteed! ORDER Tanar Venetian En- 
terprises. Dept. PS-1. 219 Lido Parkway. 
Lindenhurst, New York 11757. 


WINEMAKING 


m, 

? pL the fun hobby you can drink 
+ Saccharometer « Yeast Nutrient 
«Instruction book » Air Lock 
a Sieben = Chemicals (3) 
. Imported Wine Yeast 


ee Ra Free catalog & Recipes 
JiM DANDY WINE SUPPLIES 


BOX 30230-M CINCINNATI, O. 45230 
BASEMENT toilet flushes up to sewer 


or septic, No digging up floors. Free 


literature. Doss Co.. Dept. E3, Box 
10841. Houston, Text Texas T1018. 
WINEMAKING... All Varieties! Fa- 


vorite Recipes! New Methods! Illustrated 
Winemaker's Manual $1.00 (FREE CAT- 
ALOG on request). Namar, Box 6-<A, 
Dearborn. Michigan : 48121. 


WINEMAKING. Make bottles mn 
ported Burgundy $3.95, Ever thing to 
make & gal. de st 95 ppd. Wine Hobby 
E der 100 N. Sth St., Allentown, Pa. 


RECEIVE mail, catalogues for one full 
year on our lists. $1.00. Robert's, Box 
323, Colfax. Washington 99111. 


WINEMAKING at home is fun and 
easy! Make any type of wine vou wish 
with Arborhouse supplies and equipment. 
Send for free catalog. “The Nation's 
Amateur Winemaking Supply Company". 
Arborhouse, Dept. H. 8007 Douglas Ave- 
nue, Racine, Wisconsin 53402. 


106 PERSONAL 


TOO many Debts? Want to lower your 
payment and pay off the bills? Write: 
Continental. Dept. PS, Box 2116, East 
Chicago. | Indiana 45312. 


OVERSEAS Jobs — Europe. South 
America, Australia, Far East, etc. 2000 
openings all trades. Construction, Office, 
Engineering. Sales, etc. $700 to $3.000 
month, Expenses paid, Free Information. 
Write: Overseas, Jobs. International Air- 
port. Box 536-P, Miami, Florida 33148. 


LOSING Hair? Balding? Dandruff? 
Free copyrighted booklet. Dr. Shiffer 
Laboratories. Dept. 533, Box 498, Punta 
Gorda. Florida 338950. 


RUPTURED. Relief and Comtort. No 


eee SET RYE: Elastic or Steel. Write 
Hand I Products, Preston 2, Ontario, 
Canada. 


INVESTIGATORS. Latest Electronic 
Aids, Free Literature, Clifton, 11500-P 
NW 7th Ave.. Miami, Florida 33168. 


. FOLLOW That Car. Electronic Trail- 
ing Equipment. Free Literature. Box 220, 
Miami, Florida 33188. 


— um mai m 


OVERWEIGHT? Eat Plenty! Lose 
weight the easy natural way! Spectacular 
results guaranteed. $1. Diet Research, 


Box 3AQ, University Park, N.M. 88001. 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City, Missouri 65101. 


COMPATIBLE dates by computer. Free 
Details. House of Hoke. Dept. PS, Se- 
bring. Florida 33870, 


SINCERELY interested in marriage? 
P.O., Box 1547, Eugene, Oregon 897401. 


MAKE YOUR WILL. 4 will forms and 
attorney's 64-page booklet. $1.00. Legal 
Forms Company, Department 102, 1830 
Guardian Build ng. Detroit. Mich. 48226. 


FREE LIST!! Low cost self-improve- 
ment booklets, Wealth, Happiness, Suc- 


cess. J. E. Thomas, 4133B Portland, 
Irving. Texas T5060. 
106A HAIR CARE 


SECRET Law Wipes Qut Your Debts. 
Relief to $25,000 in 90 minutes, Clear 
credit, Free details. Counselor-16, Kerr- 
ville. Texas 78028. 


DON'T Die without a will! Blank Will 


form protects your family. Only $2.00. 
Order today!! Ranstrom. 202 Duck Rd.. 


ee ee Ainm ee. ee | 
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Projects brilliant. 


larges drawings. 


pictures, stamps, coins, other objects. 


BATTERY POWERED GYROSCOPE! 


For the first time—have the fun 
& enjoyment of a gyro without 
bother of Fonstant string wind. 
ing & pulling. 5" diam. mit 
Baücer shaped. Spins on B 
edge, upslde-dawn, off 
head, hanging from a S ra 
drives rocket car. races around 
ring . . , you'll be amazed 
at its performance. Even fip. 
ping gwiteh to off ia an experi- 
ence—speeds up to a blur... 
for almost 3 min. without 
er. Terrific accessories incl, 
gt diam. orbit ring. ring pedestal, cap, 
batteries (not 


.$6.00 Ppd. 


rocket: car, pedestal, 
chain, loop. instruct, Operates on 2 regular ** 
inelndedà 

Stock Mo. T1,161M ................ 


MINIATURE WATER PUMP 


Wonderful for exmerimentz, 
miniature waterfalls, foun- 
tains, etc. Tiny (25&8" X 
174") electric motor and 
pump ideal for hobbyists, 
labs, schools, Pumps con- 
tinuous flow of water at 
rate of one pint per minute 
at a 12" head. With two 
batteries in series, 
will pump up to 24" high. 
kuns 48 hours on battery. 
Works in 2 directions. Self. 
priming. 

52.25 Pod. 


* mom m o. Ro-* 


Stock No. 50,345NM .... 


$16. 50 Air POLLUTION TESTER! 
See "Ese Report'', Feb. Popular Science 


lst low-cost survey-type instru- 
ment, Quickly provides quanti- 
tative results in threshold limli 
ranges set by Amer, Conf. of 
Gov't. Industrial Hygienists. 
Sensitive, accurate, wide meñ- 
suring range, Includes 2 ani- 
poules each to test for COZ, 
CO, HZS, NOZ and &O02, Sufi 
vlent for 2 to 4 tests depending 
on concentration. Lightweight 
Kit includes sturdy — vacuun, 
pump, coupling tubes, complete 
instructions With seales to ilt- 
termine rh ead FHS Sels (4) of replacement ampoules available 
gissnaston Eee | a r Th, 


T 
Stock No. 71.348N.............. s. 3516.50 Ppd. 


HOT-AIR FLYING SAUCER KIT 


Giant a ft. model rises to 
amazing heights, Easy 
assemble and launch. Use 
over and over. Low cost. 
Lots of fun. Can carry le 
Ib. objects with string teth- 
er. Fly school colors at 
taimes, use for advertising, 
Attach mirror-——mlay *''spy in 
the skv'', Includes complete 
instructions, 16 pre-cut #1 
i i white model paper Fores, B 
red panels for portholes, 
wire, cord. "Easily repaired if damaged. 


Stock Mo. 71,175M ........ ———— me a 
9? FT, HOT-ATR HALLOON KIT 
Stock Mo. 60,691M ..........--.-.... s $2,00 Ppd, 


BIG SARGAS CORNER 


Unique and fasceinntimt bow. 
cost items inelude pen to 
read & write in dark: 
"world's hithest ving iti- 
flatahle kite: 1225 decal 
stars that flow: challenging 
hand puzzle; weather instr, 
that shows win: dir., 
speed, temp, & records 
alnfall for Week, month, 
Yenr. 
| Nitewriter Pen 

No. 1.928M .$2.25 Ppd. 
iir 41, 279N... : .$2 2.25 Ppd. 


Puffer Kite.. ; rE 


Stars That Glow SZ9BM..... $1.50 Poa, 
Looney Loop Puzzle .... "No. 60. B17M.....$2.00 Ppd. 
Weather Gauge ........ .Mo. 50,259M..... $2.00 Ppd. 


BLACK-LIGHT MIGHTY MITES 


Helatively small (12*) fixtures 
give surprisingly bright black- 
light. Mirror-finished reflector 
makes instant starting B-wnatt, 
high-intensity bulb look Uke 40. 
watter. Up to 65.000 hours of 
safe, long-wave (386604) black. 
light to really turn-on parties, 
light & theatrical shows, 

chedelic decors, Holiday deco- 


rations.  Shockproof end-caps 
remove. for ee nnn replace: 
ment starter, 


Stands SR s or horizontal. 
Aluminum case. 
Stock No. 7T1,27T4M ...... 2222222222252 14,95 Ppd. 
DELUXE OUTDOOR/INDOOR MODEL 


Stock No. 71,299NM b BE CES PREF PP ee "OT -$419.95 Ppd. 


SCIENTIFIC CO. 


ASTRONOMICAL TELESCOPE KITS 


Grind your own mirror for 
powerful telescopes, Kits 
contain fine annealed pyrex 
mirror blank, tool, abra- 
Sives, diagonal mirror, and 
eyeplece lenses, Instru- 
ments you bulid range in 
Value from $75 to hundreds 
of dollars. 


414" DIAMETER—44," Thick 


No. 70,003N..$10.75 Ppd. 5 E 

6" DIAMETER-—1" Thick eek 
Stock No. 70.004N ....... $13.95 Ppd. 

zi" DIAMETER 124” Thick 

Stock No. 70.005N....... heen nel ee $21.50 Ppd. 
10° DIAMETER—134" Thi 

Stock No. 70.006N. .. xmi PENNE: $52.50 FOB 


"Ew — DIGITAL COMPUTER 


Solve problems, teach log- 
ic, play games with minia. 
ture «version of giant elec- 
tronic brains! Adds, sub- 
tracta, multiples, shifts, 
complements, carries, merri- 
prizes, Colored plastic parts 
easily  nssembled. 12" x 
le” x 434", Incl. step-by- 
step assembly diagrams, 
S2-p. instruction book cov- 
ering operation computer 
languare (binary system! 
programming. problems & 
15 experiments. 

Stock No. 70,6B3M .............».»2»55*5., 55,98 Pod, 
Stock No. T0O,341NM ANALOG COMPUTER KIT $18.95 Ppd. 


CAR OF THE FUTURE HERE NOW! 


Une of most impressive &ci- 
ence toys we've seen, Low 
friction air car rides a frac- 
tion of an inch over any 
surface, including water. 
Graphicallydemonstrates 
Bame principles that apply 
to Ford's and Curtiss- 
Wright's new wheelless alr- 
Cars. air ua ra and yellow 
plastic, B&" ide, B" deep, 
2" high Eit 4" proneller, 
Operates on 2 fiashlight bat- 
terles (not inel.) 48" con- 
trol line, battery case, 


Stock Mo. 70.307TM ................ cane $3.50 Ppd. 


INVISIBLE BLACK-LIGHT SPRAY 


You can't see it under nor- 
mal light. but under black. 
light, wow! It gives an eerie 
bluish-white glow to hun- 
reds of things you'll think 


Of for starlling  luminou- 
effects. Create party cos- 
tumes, (decorations, Spray 
hidden messages around, 
Use on plastic. lass, wood, 
metal, styrofoam, papier 
maché, even fresh flowers! 


Washes off with any dry- 
rleaning Huld. Net contents: 
fenourh to cover a 7 ft. Christmas tree with 


1:1 ox. 
plenty left over}. 


Stock Mo. 71,2T6M ......... es 37.29 Fd. 


AMERICAN MADE em PROJECTOR 


Projects illustrations up to 
a" x gie9"—enlarrmes theni 
to 35* x S0" if screen is 
815 ft. from projector, larg- 
er pictures if screen is far. 
ther away. Mo film or nara 
tives needed. Primarily 
intended for children, Pro- 
jects charts, diagrams, color 
or black-and-white in dark- 
ened room, 115 v AL... 
B ft. cord and plug included, 
Size 12" x B"x Alo” wide, 
Weight 1 lb. 2 ozs, Plastic 
cause. 


Stock Mo. 70.199M ............».5.5»55.5.. $8.75 Ppd. 


4FISH' WITH A MAGNET 


GO treasure hunting on the 
bottom! Fascinating fun & 
xonmuetimis profitable! Tie a 
line to our 5-lb, Magnet— 
drop it overboard in bay, 
river, lake or ocean. Troll 
it along bottom — your 
"treasure'* haul can be out. 
board motors, anchors, oth. 
er metal *valuablez.  5-Ib. 
Magnet is war surplus—aAl- 
nico Y type—Gov't coat 
£50. Lifta over 150 lbs. on 
lind——Erenater weights ufi- 
der water. 


Stock No. 70,871M ......-.- ee ee $14.00 Ppd. 
Stock No, 70,570M .....313 lbs. ...... ..5$ 8.75 Ppd. 
Stock Mo. B5,152N ....1534 ibs, ........ $33.60 FOB 


“AMAZING SCIENCE BUYS 
for FUN, STUDY or PROFIT 


TERRIFIC BUY! TOP QUALITY! 
PRICE BREAKTHROUGH IN LARGE SIZE 


OPAQUE PROJECTOR 


“Best Opaque of its Kind Under $200” 


sharp {25 foot aqiare image from B feet away using up to 
5"x5" color, b & w illustrations, Retains all origina] colors and proportions, En: 
blueprints, watercolors, 
Revolutionary lighting system gives maximum brightness, retains entire field in 
focus. Features high speed, 200mm anasti¢matic projection lens (f4.5, B"F.L.) 
powerful peanut-size quartz halogen lamp (50hr. life): unique internal reflecting 
system, Can be used upside down——copy held flat by magnetic platens, Turbo- 
blower cooled. Tough plastic case. 5L2 ft. cord. 


Stock No. 71,272N........(B834"x6"x1215"—1115 Ibs.)........589.75 Pod. 


LONG-WAVE BLACK LIGHT FIXTURE 


Extremely versatile, com- : 
pactly «designed, long wave 
(23200- 4000 angstroms) 
black lishi ultraviolet?) fix. 
ture. Has  G-watt, 110-V 
lamp with built-in filter— 
eliminates harmful shorter 
wave ultraviolet rows, Use 
to identify minerals, fungi, 
hacterin—cherk for surface 
flaws, ol] and sus leakage 
——perfect for sdisnlays with 


fluorescent paper. paints, i: : 
halk, crayons. trace pow. CU ; 

der. Incl. adiustable aluminum reflector, push-pull 
switch, connecting plur, Mount vert.. hor., or on cor- 
ner. 10° L., 115" W., 114"H. 

Stock No. 70. 364N S WO m E AE A E I UTE Tagg ers £12.50 Ppd. 


REPLACEMENT BULB 
Stock Mo. 60,124N ............ s 


GIANT 


Bala of fun'' for kids. 
traffic stoppers for stores, 
terrific for amateur meteor- 
ologists.  Crente a neigh- 
borhood sensation. Great 
backyard fun. Exciting 
beach attraction, Amateur 
meteorologists use to mea- 
sure cloud heights, wind 
speed and temp. Made of 
heavy duty neoprene, Inflate 
with vacuum cleaner or auto 
nir hose: or locally avall- "üt 
nhle helium for high rise. REI 

Stock No, 6&0,568N ..!8 Ft. diameter)... -$2.00 Ppd. 
Stock No. 60,632N ..(16 Ft, diameter) .. . $7.00 Ppd. 


VISIT OUR NEW FACTORY RETAIL STORE! 
5 minutes from New Jersey Turn mpike Exit #3. 15 minutes to 
Phila, 4.000 unusual bargains! Exclusive items. FHrs.—8B8-5:30, 


3" ASTRONOMICAL SENTOSA 


See moon shots, orbits— 
slars, phases of Venus, 
planets close up, 60 to 180 
power. Aluminized and over- 
coated  3* diameter  f/10 | 
primary mirror, "ventilated 
cell. Equatorial mounr with 
locks on beth axes. Fe 
Equipped with 50x eyepiece 2: 
and mounted Barlow lens, 
ux finder telescope, hard- 
wood tripod, Included FRE oe z 
“STAR CHART": ATAP L € UAM 
UHANDBOORE ÓF HE TA V- ir i 

ENS'': **HOW TO USE YOUR TELESCOPE, eg 

STOCK NO. H5.050M........»..^5».2-.-... h8,85 Ppd. 


LECTOR 
A EM IEETOR »3105N.........452555525 5, 34.50 FOR 
6 
STOCK NO, 85.086N.................,5239.50 FOR 
ti 


GREAT INT'L. PAPER PLANE BOOK 


Official fy-them-yourself book 
of per airplanes from SCI-. 
ENTIFIC AMERICANS “Ist 
International Competition". 
Includes plana of all winning 
entries, time-aloft records, 
photos, technical data, com- 
mentarles. Has 20 unusual 
designs on perforated pages for 
easy tear-out. You won't bhe- 
lieve how some of them fv! 


.$4.75 Ppd. 
WEATH ER BA LLOONS 


Amusing. entertaining, 193 
pages, 8" x 1134". ; DOE: 
Stock No. 9391N ...................... $2. &5 Ppd. 


LOW COST TREASURE FINDER 
Discover the fun and profit 
of treasure hunting  inex- 
pensively. Lihi as a feath- 
er BI OS.) solid-state 
metal detector finds hidden 
coins, jewelrx. precious 
minerals, Distinguishes 
minerals from metal ob. 
jects, Gredt for school, 
hench, camuerround or back. 
xard. Kequires 9V transis- 
tor batt.—works with any 
cunmumon AM transistor ra- 
dig thus eliminating costly à 
extra circuitry, VENERE: dangling wires. Adjustable multi- 
Purpose plastic handle reduces immediate area metal— 


adds to efficiency, No tuning reded. 
Stock No. 71.395NM ..... DB needed: 1... $14.95 Pod. 


E 
HELIUM morte MAKE A “BALL” 
Anytime there's a balloon : 1 Fei 
the air is festive, Esneclally 
when the *'air'' is helium, 
which makes a palloon 
perky and adventurous, Now 
here's 25 times the fun— 
25 RUE colored balloons 
of 4, 5, B" dlametcr when 
inflated. With them, n prts- 
surized (300 ]lbs/sq. in.) 
cun containing 25 liters of 
helium to inflate all 25. For 
adults or kids" parties, wivi- 
UWwivs Dazaars or just dem- 
onstrating “‘itthter than alr'', 
inert gas. 
Stock O. 71,289N ..... oe ee ee 


Hellum is a safe non-toxic 


.$3.00 Ppd. 


Order by Stock No.—Check or M.0.—Money-Back Guarantee 


EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, New Jersey 08007 


MAIL COUPON FOR GIANT FREE CATALOG 


148 PAGES! MORE THAN 4,000 UNUSUAL BARGAINS 
Completely new Catalog. Packed with huge : 
«pblbection of telescopes, microscopes. bin. 
orulars, magnets, mainitiers, Prisms, 
photo components, parts, Elts, accessories 
—many hard-to-get surplus bargains. 100's 
of charts, illustrations. For hobbyists, ex. 
perlmenters, schools, industry. 

EDMUND SCIENTIFIC CO. 

200 KOU Building, 

Barrington, M. J. O0 T 2 

lease rush Free Glant Catalog "N" 


NATH. woe ee eee ee ee RON OROR 8. ARR RC OR 
Lour T"""--—TITEmm W Ww m m h B ox 
City ee a o eee: —— E |: 


ORDER BY STOCK NUMBER - SEND CHECK OR MONEY ORDER - MONEY-BACK GUARANTEE 


300 EDSCORP BLDG. 


BARRINGTON, 
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^ Simoniz Vista. 


\ Now standard equipment 
5» in all Chrysler Imperial cars. 


LULA th. | To keep that shine like sterling. Vista's 


i | special formula of jeweler's polish and 
| high gloss silicones cleans and waxes 


VISTA, | deepdown.Itkeepsthat Imperialshine, 
SM | a shine like sterling. No wonder 
mone ca RU ett 


SIMONIZ is a Registered Trade Mark of Texize Chemicals, Inc. 


America's best car wax is now stand- 
ard equipment in America's finest car. 

Try Simoniz Vista on yourcar. Vista 
Paste, Liquid, or new Vista Soft and 
Easy. For a shine like sterling. 
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gel a lot to like. 
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